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BALL BEARINGS 





NEW INTEGRAL-DRIVE 
BLOWER MOTOR DEPENDS 
ON SEALED BALL BEARINGS! 


Nowhere is the superiority of New Departure sealed ball bear 
ings in electric motor applications better exemplified than in this 
new integral-drive blower motor. 


Revolutionary “inside-out” design of this new motor imposed a 





| he al t f lubrication problem solved by the permanent-lubrication char 
' ll Dh” aevantages 0 acteristic of the finest sealed ball bearings. In this motor, the 

New Departure’s rotating element, to which the blower wheel is attached, is on the 
© 





outside and revolves around a stationary shaft through which 
the lead wires pass. ‘Sealed and lubricated-for-life’’ New Depar 
: ° ° ° ture ball bearings were selected because they assure permanent 
in electric motor applications 


lubrication, regardless of centrifugal force. Also, because motor 


Sentri-Seal ball bearings 


and blower wheel share the same permanently lubricated bear 
@ SEALED AND LUBRICATED FOR LIFE! No : 
need for relubrication; no danger of over- oF ings, this integral unit is free of the need for periodic servicing 


under -lubricatior 


Equally important, New Departure sealed ball bearings handle 
© SIMPLIFY DESIGN! Eliminate need for combination loads in any position . assure positive alignment 
separate seals and grease fittings . ray ' 
of rotor and stator. This means a versatility of application for 
@ CARRY LOADS IN ANY POSITION! Moving 


parts are held in positive alignment, regardless 
of motor mounting position. 


this motor that offers new freedom to designers. 


Sealed ball bearings also help increase motor efficiency and 

@ WEAR IS NEGLIGIBLE! Require no attention 
for adjustment for wear. Have a reputation for 
outlasting the products they serve 


reduce electrical hum. Since in ball bearings wear is so slight as 
to be entirely negligible, designers were able to build in a smaller 


precision air gap, which is maintained throughout motor life 
@ QUIET-RUNNING! New Departure ball 


bearings are precision-made, run smoothly 


Let New Departure’s unexcelled engineering service show you 
Their uniformity is a guarantee of dependability. 


the many advantages of sealed ball bearings in electric motor 
and other applications. 


NEW DEPARTURE © DIVISION OF GENERAL MOTORS «+ BRISTOL, 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 


CONN. 
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CUT COSTS...IMPROVE EFFICIENCY 
WITH THESE POLYESTER LAMINATES 


HAYSITE® GLASS MAT 


POLYESTER 


eT SHEETS 


a> > 


Build maximum 
mechanical] and electrical 
protection into your electrical 
equipment at minimum cost 
by selecting one of the stand 
ard HAYSITE laminates to 
do the job. They give supe 
rior properties at lower cost 
than linen, asbestos and can 
vas-base phenolic laminates 
These glass mat, reinforced 
polyester sheets fabricate 
readily, resist high heat, and 
have excellent arc resistance 
and dimensional stability 


CONOLITE® 
POLYESTER SHEETS, 
ROLLS OR COILS 


When you need component parts of ex 
tremely close tolerances without premi 
um cost, specify CONOLITE polyester 
laminates. They are reinforced with 
thin paper, or glass, asbestos or cotton 
cloth. You also obtain superior elec 
trical and mechanical properties, and 
ease of fabrication. Continuous roll or 
coil stock, for sustained automatic fab 
ricating, further reduce your costs. 


INSULATION 


MANUFACTURERS 
CORPORATION 


fabricated parts 


to your exact specifications 


Speed production, increase assembly efficiency . give 
your electrically operated equipment a competitive edge with 
Inmanco parts fabricated from HAYSITE and CONOLITE 
polyester laminates 

HAYSITE reinforced laminates feature excellent impact, 
flexural and compressive strength . . . moisture, arc and heat 
resistance . rigidity, dimensional stability, and fabricating 
ease. They gain remarkable electrical insulating and chem 
ical resisting properties from alkyd base polyester resins, 
while glass reinforcement contributes outstanding physical 
properties 

CONOLITE polyester laminates feature remarkable phys 
ical characteristics such as close tolerances . . . superior ele« 
trical properties such as dielectric strength and insulation 
resistance .. . excellent arc resistance . . . outstanding chem 
ical resistance . . . wide color range . . . dimensional stability 

low density . economy. 

Whatever your needs, Inmanco fabricated parts of HAY 
SITE and CONOLITE polyester laminates can give you the 
grade and balance of properties that best meet your specifica 
tions. Call in an IMC sales engineer or write the nearest IMC 
office for information. 
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in This issue 


CONTROL CIRCUIT SIMPLIFICATION. Last summer a 
reader on the West Coast took exception to a statement 
made in an article in ELECTRICAL MANUFACTURING dealing 
with electronic circuits. In effect, he wrote, that is not 


the way to do it! There are 


simpler circuits available, 
and besides you're likely to get into difheulties if there 
is a short in the anode circuit. The tone of the comment 
sounded authoritative, so the editors asked the critic if 
he would like to prepare an article dealing with methods 


of obtaining circuit simplification. Consulting Engineer 


W. HH. 
he did 


82 and on. Kach 


Holden, who was the critic, said he would, and 
The results of his writing effort are spread on page 
of the five examples discussed involves 
tubes 


tele phic 


relay circuits. Only two circuits involve Some 
reach back into long = established 
others were encountered more recently in computer ew 
feliability of the 


norm and in one case could be obtained at the expense 


pra Lice, 


uit’ problems circuits pre dominates 


of an increase rather than a decrease in circuit com 


ple xity 


SERVO ANALYSIS. [his issue contains the third part in 
Ira Ritow’s series of articles on servomechanisms. As 
promised at the outset, this “short course” is being de 
veloped with a minimum of mathematics. One purpose 
of the current article is to explain the relationship be 
tween gain and stability. The point ts made that the 
But there 


if exceeded, will make the servo 


higher the gain, the faster will be the response. 
are limits for gain that 
unstable. The article shows how to find these limits. A 
secondary purpose of this installment is to clear the good 
names of Nyquist and Bode, who have been regarded 
with suspicion in| some quarters Certain non-servo en 
gineers associate the names with unfathomable black 


may i However such accusations are 


unjust because 
the plots that bear the names of these men are graphical 
in nature and actually have contributed to simplifying 
servo analysis. Read this impassioned defense of Ny 


quist and Bode beginning on page 114 


6 


ZINC DIE CASTINGS. In addition to solving the slide 
rule variety of engineering problems, designers are con 
stantly faced with the problem of selecting the material 
and the manufacturing process that will lead to a high 
quality, low-cost product. Many factors enter into the 
selection of materials——mechanical and electrical prop- 
erties, cost, availability, finish and ease of production 
In each case a decision must be made as to whether a 


for ved, 


cated in some other manner. 


part should be cast welded, or fabri 


stamped 

Because of its versatility, the die casting process 1s 
finding increased favor as a manufacturing technique. 
By far the largest number of die castings are made of 
zinc-base alloys 


Popularity of zine alloys stems from 


their good physical properties, dimensional accuracy, 
smooth surface and high speed and economy in produc 
tion. Design fundamentals and several new applications 


ire presented by Ernest Horvick of The American Zinc 


Institute on page 4 


FROM Cu TO Al? World supply position of copper is 
tight. Prices are (at the last report) at an all-time high. 
Barring some international economic decline, this situa 
tion may well persist. Aluminum produc tion, on the other 
hand, is in the stage of growth. Prices are 


f reasonably 
stable. 


and on the unit weight basis much cheaper than 
that of copper. A shift from copper to aluminum for 
many wire and cable applic ations therefore seems logical. 
In some areas this has been successfuly accomplished 
notably in high-voltage transmission lines. But when it 
comes to other types of wires, especially magnet wire, 
the solution is not quite so easy. Other factors enter. 
Of these, the space factor is the most critical, since so 
much of our contemporary equipment is being designed 
to constantly smaller and smaller dimensions and _ vol- 
umes. The plus and minus considerations in aluminum 
vs copper for conductors are explored in a staff review, 
“What About Aluminum Wire?” beginning on page 124. 
It is a summary of off-the-record comments. 


ELECTRICAL MANUFACTURING 





:lectrical 
Vlanufacturing 
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DRUM-TYPE PROGRAMMER. It has become apparent 
especially since the last machine-tool show that the new- 
est forms of numerical controls are being examined and 
tried by considerable numbers of designers of industrial 
equipment. To anyone who realizes that the cam is the 
earliest numerical control device (so many inches of 
rise or fall at so many degrees of rotation), the reasons 
for this current interest are clear. With the increasing 
complexity of machines and equipment, the cam is no 
longer capacious enough to store the many numbers 
needed to control a full sequence of operations. Designers 
must go now to the more extensive capacities of magnetic 
tapes, punched cards, etc. Since the magnetic and elec 
tronic forms of numerical controls have received most 
emphasis in past years, it is a refreshing and provocative 
change to consider a purely electro-mechanical approach 
such as that in the Bullard Man-Au-Trol. We can tell 
you here that this control is a refinement of a Swiss music 
box, but you really must turn to page 104, to determine 


if the unit is as unsophisticated as it sounds at first 


TESTING EMBEDMENT COMPOUNDS. binbedded cir 
cuits and components are usually specified where some 
combination of exacting service conditions are encoun 
tered. Consequently, various cast-resin compounds used 
for embedment, encapsulation and potting are being 
continually studied and evaluated for comparative per 
formance data. A recently completed program at the 
Naval Material Laboratory, New York Naval Shipyard, 
subjected some 16 epoxy and polyester compounds to 
high humidity tests. Effects of these tests on dielectric 
properties are reported by H. K. Graves and M. A. Piz 


zino in an article beginning on page 89. 


MIL TRANSFORMER “SPEC.” A vood specification can 
always be improved and this is true of the famous MIL 
-27 military “spec” for transformers, the pride (or the 
bane) of so many manufacturers. In this instance. the 
(MIL-T-27A) 


revisions have taken cognizance of the 


many new applic ations for these components, the new 
materials that have been available, and the new manu 
facturing techniques. Some of the loopholes in_ per 
formance that were present in the old specifications ap- 
pear to be effectively sealed off in the revised version. 
Edward Wiler, Signal Corps Engineering Laboratories, 
describes the purpose and requirements of MIL-T-27A 


in this issue, beginning on page 102 


TRANSISTORIZED VOLTMETER. Making verbs out ol 
nouns, except after the passage of much time, is to be 
frowned upon by the purists, but “transistorized” has 
worked its way into technical writing so fast we accept 
it. Its verb sense makes sense when the adoption of these 
components have sur h a profound 
as in the case of the Alto a-c volt 


meter. Not only was a drastic reduction in size and weight 


tiny semiconductor 


influence on design 


made possible, but the low power requirements of tran 
sistors enabled batteries to be used as the internal power 
supply. Cast adrift from a-c power lines, the instrument 
With it you can make 


measurements that would be impossible with a conven 


becomes much more versatile 
tional a-c meter. For circuit and structural design details 
read the story by project engineers Melton and Cherry 


beginning on page 110 


GRID - CONTROLLED THYRATRONS. After the de 
signer of an electrically energized product has decided 
that the thyratron can be used to advantage in his equip 
ment, two problems remain. A schematic circuit: must 
be engineered to control the thyratron in the desired 
mode. Next, the circuit must be made to work accurately 
and efficiently. In the current series on grid-control of 
thyratrons, the authors devoted the first three articles to 
discussions of the schematic aspects of thyratron grid- 
control circuit design. Beginning this month, the authors 
present the fourth and fifth installments in the thyratron 
series and concentrate on explanations on how to make 
schematic circuits work. On page 127, some of the 
troubles that may make a basically good circuit: behave 


strangely are exposed 


FREQUENCY CONVERTERS. In the design of portable 
power tools, high speed is synonymous with light weight 
and some years ago led to the development of high-cycle 
motors for their drive. In any assembly line installation, 
frequency converters form part of the power supply and 


invariably are rotating Maintenance 


electrical machines. 
is a problem, so the idea of a static frequency multiplier 
has some appeal Such devices are not new, but hereto 
fore they have not been applied to motor loads because ' 
of inefficiency. Largely based on background work in 
magnetic materials for magnetic amplifiers, an enginees 
at the U.S 


Naval Ordnance Laboratory has built and 


}-phase to S-phase frequency multiplier that 


shows good performance on a portable saw load. The six 
saturable inductors author Schohan employs have toroi 
dai cores wound of thin-gage high-nickel magnetic ma- 
terial to produce a sharp cut-off in core impedance to 
break up the initial wave form and create a third har 
monic. This results in tripled frequency output. For an 


analysis of the performance of this device see pape 136 





Research 
Horizons 


New Targets 
for Dielectrics 


The next five years or so promise to be 
extraordinarily active and prolific in 
electrical insulation. This is the con 
ensus Of specialists in the field. Rapid 
tempo of developments in guided mis 
ile stomic energy installations, and 
even such projects a the earth satellite 
will impose exacting performance de 
mands beyond the capacities of existing 
material | ven im tnore conventional 
pp lic ations, the path of design wisdom 
may often lead to the use of material 
with better-than-normal characterists 
to assure optimum pertormance 
Significant research i under way 
ibroad, as well as in this country, some s 
of & Beyend the tron Curtain. ft is un Controls and Drives in Research Reactors. Overhead view of the new Penn 


derstood for example that Soviet scien 
| State research reactor, designed to operate at 100-kw power level, shows 


! 1 i \ ss 
. have developed some interesting electric drive unit for control rods at center (arrow) and various electronic 


recorders and controls in the control cubicle to the right. Control system 
has been designed by Leeds and Northrup Company, Philadelphia 


ompound based on polybutadiene 
the ocalled PBD > polymers. Early 
work done in this country several years 
io at the National Bureau of Stand 
a a , a 7 es oe Engineering Research Group. Convair Division, General Dy 
ssidies have Ientn ‘Grads te the devlen via Earth Satellites namics Corporation; and Lovell Lawr 


ence Ir department head, Power 
ment of the new polypropylene poly I he earth satellite as “a research ve 


mer These, essentially, represent a hicle” will be the topic of a 


novel class of linear polymeric hydro symposium to be 


Plant Design Missile Operations 
ene Chrysler Corporation 
sponsored by the 

irbons, obtained by the polymeriza- Franklin Institute of the State of Penn 
tion of alpha-olefins. The resulting sylvania on April 18 in Philadelphia 


polymers, owing to the regularity of Papers to be presented 


Nomenclature 
Department 


ire exper ted 


ei moles ular structure have been to promote i more realisti under ‘How do you differentiate between the 


standing of the possibilities of satellite terms, ‘electrical’ and ‘electronic’ ?” 
Preliminary investigation indicate vehicles.” It is 


rmed “isotactical polymer 


interesting to note that used to be a favorite question The 
that these polypropylene polymers are peakers already scheduled include a sound answer is most likely, “You 


marked hy high meltin pom low heavy representation of top level en don't.” For example, here is the 1956 


olubility ind pecial mechanical gineering talent, thus emphasizing the curriculum in engineering and physics 
property imong other propertis Di fact that in its final stages the design of the graduate program sponsored 
lectriec propertic ire in the proce ind construction of earth satellites be jointly by International Business Ma 
{in ligation but it is believed that ome an engineering problem. (EM 


chines Corporation and the University 
ore uperior characteristics will be 9.55/11]) 


College of Syracuse University: In the 
btamatyle Among the scheduled speakers are courses listed under “Electrical Engi 
Vater ’ ot re held by the bi (,eorgt H Clement enior engineer neering ” are these (among others) 
Italiar em of Montecatini Engineering Division, Rand Corpora Semiconductor Electronics Electron 
Commer } production 1 en al at tion Kraft ricke head, Pre Tube Circuits: Electronic Computers 


early date minary Desigr ne tems Analysis Radio Engineering; UHF Engineering; 
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GPE CAPACITIES 


Precision Mechanics, Optical Devices, Ceramics 

Electrical Equipment and Components 

Electronics 

Hydraulics, Liquids Processing, Heat Exchange 

Television. Studio, Theatre, Business, institutional, industrial 
instruments, Servos, Controls: Hydraulic, Pneumatic, Magnetic, Electronic 
Aircraft and Missile Guidance, Control, Simulation 

Automat Computers and Components 

Radar, Microwave, Ultrasonics 

Motion Picture and Audio Equipment 


Nuclear Power Components and Controls 


enn me SYSTEMS ENGINEERING 


Librascope Desk-Size Computer = Askania Electro-jet 
‘% y 


GPL industrial-institutional TV System ; Power Package 


Link Aviation 
F-89D jet Simulator 


Griscom-Russell 
Shipboard Distilling Piant 


— Yerevan ENGINEERING 


the GPE ( ompanics arc leaders in that small, select group i fucihti ind th ls and expenence of the more than 
\mencan industry which 1s broadly qualified to de clop ind GPE. techmeal men working m depth im the wide range of 
produce the systems needed today for defense and industry idvanced capacitics mdicated in the chart above 
GPE |e idership accounts for some of the most advanced s\ Schind cach group working on a pecifi problem in on 
tems in use in busin television, aviation, marine, steel, oil, GPE company stands the whole group of GPE scientists, engi 
ind other industrial field neers and technicians with the answer or the knowledge 
In Systems Engineering, highly advanced capacities and that will find the answer to questions underlying and related 
ources are prerequisite. Yet, no matter how highly advanced, to that problem. ‘To e customers of GPI) Companies thi 
they are of little use if limited to a few area linding optimum means that the concept and de clopment of equipment, com 
olutions to complex yvstem problem calls for balanced com ponents and i ot restricted or distorted by traditiona 
petence: And beyond that LICCE calls for the consistent wlegian to s} 
ipplic ition of such compctence it every stage beginning Phe five ns all I i while products of different 
vith research, and extending all the way through di clopment (SPI onsistent ipph ition 
oduction and final testing of balanced cc D i ( ! ork 
No GPE company is limited by the bound ( A hs 


coordination 


pecialtu The basic GPI operating pol 


) 
| Pec wIon 


m Lcochnolog ( it the commanc 


CGPI I | pu 


GENERAL PRECISION EQUIPMENT CORPORATION 


THE GPE @ KEARFOTT COMPANY, INC. QD INTERNATIONAL PROJECTOR CORPORATION @ BiLuOWORTH MARINE 
@ GENERAL PRECISION LABORATORY INCORPORATED QTHE GRISCOM-RUSSELL COMPANY Q@DLINK AVIATION, INC 
PRODUCING @ SHANO AND JURS CO. QPTHE HERTNER ELECTRIC COMPANY Q@ THE STRONG ELECTRIC CORPORATION 
COMPANIES @ |. & McAULEY MFG. CO QDASKANIA REGULATOR COMPANY (Q)AMPRO CORPORATION (Q)LIBRASCOPE. INCORPORATED 
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Solid State and Vacuum Tube 
Amplifiers all side by side with Prin 
ciples of Electro 
Advanced Elec 


Theory; and Elements of 


Theory: 


Servomechanisms 
mechanical Systems 
tromagnetic 
System Engineering 

Phe proce of time and usage will 
no doubt bring one of these terms, o1 
a compounded modification, into the 
dominant position. But whether it will 
he “electronic,” or “electrical,” or “ele 


trical-electronic,” or (just to speculate) 


“nuclear-electrical, or nuclear-elec 
tronic,” it will stand for the most dy 
namic force in contemporary basic and 


applied research 


Gold-Colored 
Aluminum Sheet 


An experimental proce 
Kaiser 
ration, Oakland, Calif., is said to pro 


cle veloped by 
Aluminum & Chemical Corpo 


duce non-fading gold-colored aluminum 
in a wide range of hues and tones 
Basi of the process Is the addition of 
certain illoying constituent to the 
molten aluminum. The alloy so ob 
tained has the normal surface color of 
aluminum but after being anodized the 


urlace a gold color. The exact 


assumes 
hue or shade is a function of the ano 
dizing conditions used Range j from 
pale raw to deep gold and gold 
bronze, either in a bright or satin finish 
No dyes or other coloring agents are 
employed, Commercial production is 
lated for an early date and will be 
it first in sheet form. Other forms, such 


follow Normal 


practice for most applications would 


4 extrusions may 
be to use the un-anodized sheet as an 
integrated cladding for 


minum alloy 


tandard alu 
heets then to fabricate on 
form the finished product or part prior 
to anodizing 

A two-step mechanism is involved 
The anodizing proce gives the alumi 
num sheet a protective surface coating; 
the added alloying constituents give the 
inodic coating the desired gold color 
Accelerated tests simulating a i-year 
exposure to ultraviolet” ray ire said 
to have shown hardly perceptible color 
changes. Excellent corrosion resistance 
ind resistance to boiling water are also 
noted. Applications include decorative 
is well as functional parts in appli 


imces 


Radiation Effects 
on Materials 


Standards for 


radiation eflects are to be 


materials subjected to 
studied by 
ippropriate committees of the ASTM 
This investigation is planned as part 
of a broad attack on various problems 


associated with standards for, and test 


ing of, materials used in nuclear energy 
deve lopmer 
Committee on Nuclear Problems has 
been set up by the society for this 
purpose 

As a first step, ASTM Committee 
K-10 on Radioactive Isotopes will be 
isked to take under its wing projects 
dealing with techniques and standards 
for measuring changes in properties 
ind constitution of materials as a fun 
tion of radiation exposure. ... A joint 
symposium on radiation effects on ma 
terials has been arranged by the ASTM 
and the Atomi« 
be held in Los 
ASTM Pacific 


September 17-2] 


Industrial Forum, to 
Angeles during the 


Area National Meeting, 


Tandem 
Transistor 


Available in limited quantities for re 


earch purposes, a single-housed d-« 
coupled, 2-stage cascade transistor unit 
has been developed by the Marvelco 
Division, National Aircraft 
Burbank, Calif. In this 


so-called “tandem” 


Electronic 
Corporation, 
transistor, a com 
mon-collector transistor stage is the 
input device of a second transistor to 
erve as a useful type of d-c trans 
former. Current gain goes up to 75 db 
The high input resistance and low out 
put resistance permit this type of tran 
sistor to be driven by a high-impedance 
source and to be 
of RC 


matching transformers 


cascaded by means 


coupling without 


requiring 


Teflon-Coated 
Glass Yarn 


Teflon resin coating is usually applied 
to glass yarn after the yarn has been 
braided. By means of a new method de 
veloped by L. O. F. Glass Fibers Com 
Ohio, each 


trand of glass yarn is coated during 


pany Poledo, separate 


the yarn-manufacturing process. This 
provides a basic resin protection in ad 
dition to the overall resin coating 
normally given after braiding 

The new Teflon-coated yarn is re 
ported to be inert to almost all corro 
ive solvents, exhibits a high degree of 
ibrasion resistance, and has practically 
nil water absorption 
indicated for Navy 


and cable, coaxial cable generally, and 


Applic ations are 


specthcation wire 


sireraft cable 


Ultrasonic Impregnation 
of Insulating Materials 


Ultrasonic techniques have been ap 


plied in various industrial processes 
umong them the cleaning of extremely 


small or Inacce ssible 


parts and for 
welding and soldering (ultrasonic sol 
dering tool). Some years ago, an Aus 
manutacturer 


‘ lothe . 


tralian developed an 


ultrasonic 


washing machine 


A Special Administrative 


which utilized ultrasonic sound waves 
as the agitator. 
Electric’s Gen 


eral Engineering Laboratory 


Currently, General 
Schenec 
tady, reports successful application of 
ultrasonic methods in the impregna 
tion of insulating materials. It is be 
lieved that once the method has been 
perfected it may serve to significantly 
reduce the cost of treating insulating 
paper and cloth 
with appropriate varnishes. The ultra 


materials, suc h as 


sonic method may be applied, G-E en 
yineers say, either to the basic material 
or to an assembled unit, such as com 
pletely wound small transformers. The 
adaptability of ultrasonic techniques to 
automatic production line is seen feasi- 
ble, subject however to the development 


of suitable machinery 


Silver Migration 
in Capacitors 


Silver migration in molded mica capac 
itors can be avoided provided the case 
is satisfactorily sealed. This conclu- 
sion has been reached by the Electrical 
Engineering and Chemistry Research 
Departments, Armour Research Foun 
dation, as a result of a research contract 
in behalf of the Electro Motive Manu 
facturing Company, Willimantic, Conn 

The phenomenon of silver migration 
where silver electrodes are in contact 
with dielectric surfaces has been fre 
quently observed and reported in the 
literature. This condition is most likely 
to arise when a sufficiently high d-« 
voltage is applied to the electrodes in 


(EM 12 


studies 


a high-humidity atmosphere 


4/70) Armour 


During the 
many open and molded capacitors were 
aged and then examined by X-ray dif 
fraction, micrographic techniques, and 
Unless the 


proper lv sealed 


spectrographic analysis 


capacitors are failure 
can occur as a direct result of silver 
migration or corrosion in a humid at- 
mosphere, or as result of both condi 
tions combined 

The Armour Research annual report 
for 1955 cites a record-breaking total 
of 342 
carried out during the year, plus 170 
Other 
ARF activities included sponsorship ot 


industrial research projects 


projects for the government 
technical meetings covering such topics 
as hydraulics, magnetic recording, com 


puter 


applications, noise abatement 


radio interference, welding, and mag 


Dear Reader, 
Please 


Requests for additional information on 
items in this department should be in 
letter form. Please do not use the cards 
in the Reader Inquiry Service for this 
purpose They are reserved for use as 


sper thed therein 


—A.E. J. 
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The Seven Musts of 
Electrical Contact 
Design: 


Electrical contacts, whatever their application, must be well. 
engineered to insure maximum performance at minimum cost. 


To achieve this, the design engineer must first consider what is 
expected of the electrical contacts in his device. In general 
they must: 


1. CONDUCT MAXIMUM CURRENT. Contact mass, 
contact surface area and contact backing must be of 
ample size to conduct current, including peak current, 
to which they will be subjected. 

. DISSIPATE MAXIMUM HEAT. Inadequate removal 


of heat greatly increases the electrical resistance, and 


this, in turn, generates more heat which impairs the 


current carrying ability, 


. REMAIN SUFFICIENTLY CLEAN so that uniform 
contact surface resistance will be maintained. Surfaces 
can be kept smooth and clean by a mechanical rubbing 
or wiping action or by use of correct contact materials. 


. RESIST STICKING OR WELDING. The mechanism 
should open contacts as rapidly as possible and with 
enough force so they will open even under tendencies 
to stick or weld. Contact materials which minimize 
sticking are available. 


. RESIST CORROSION in any atmosphere to which 
they normally may be subjected. 


. WITHSTAND MECHANICAL WEAR. The contacts 
must be sufficiently hard and durable to withstand even 
the mechanical wear caused by a rubbing, wiping or 
hammering action. 


. WITHSTAND ARC EROSION, While are erosion can- 
not always be completely eliminated, it can be retarded 
by use of correct contact materials and also by proper 
modifications in the electrical and mechanical design 
of the device. 


Electrical contacts must and can be economical! In almost all 


applications, if early consideration is given to the wide range 
For more complete information, both on 
contact materials as well os methods of of standard Ly pe izes, facing and backing material 


construction, write for this booklet. can be produced economic lly, 


which 


pet ial de ivniny and tooling 
can be avoided, 
FANSTEEL METALLURGICAL 
CORPORATION CHECK WITH FANSTEEL Whether your contact require. 


NORTH CHICAGO, ILLINOIS, U.S.A. ments are imple or complex Fansteel can meet them with 


intelligence, economy and satisfaction. 


F563 


FANSTEEL ELECTRICAL CONTACTS DEPENDABLE SINCE 1914 
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OMG CLR AS 


PRESTOLE MAKES THEM! 


Looking for a dependable, economical source for 
formed-metal parts? PRESTOLE is IT! For, in addition 
to supplying mass production industries with highly 
efficient thread-engaging fasteners, PRESTOLE also 
designs, tools and fabricates an endless variety of 


formed-metal parts, a few of which are shown above. 


These parts are made on latest model multi- 
slide and four-slide machines—capable of forming 
parts of extreme complexity, at high speeds, with 
gage-like accuracy. Parts are pierced, blanked, 
formed, swaged, embossed and assembled — auto- 
matically and without operator-handling. Tools for 
these machines may be built up in sections and 
placed in die sets, permitting easy adjustment or 
in case of 


change of individual punches or dies 


’ 


design modification 


PRESTOLE will not only produce parts of your own 


in modern assembly methods cre always ready to 


help solve your fastening problems. 


Therefore, whether your assembly requirements 
call for thread-engaging fasteners or formed-metal 
parts—PRESTOLE is ready to serve you. A phone 
call or letter will put us on the job at once! 


PRESTOLE 


CORPORATION 


1347 MIAMI STREET #¢ TOLEDO 5, OHIO 


FASTENERS 
—— 


— 
. 


— 


caer 


design, but also will provide full engineering 


T= iG, The only formed-metal fastener with a full 
assistance. Design engineers who have specialized _. 360° grip into the root of the screw thread. 
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PROTECTION PLUS...YOURS WITH 


flexible 


A doubly protective slot liner: 


polyester film in a sandwich of woven glass! 


@ Now in stock for immediate quantity delivery—this triplex Class B 
material is constructed of two sides of .005 yellow varnished woven glass, 
“sandwiching” .003 polyester film for tough mechanical protection. This 
glass-film-glass lamination not only shields against the iron laminate side 
of the cell liner, but also acts as a safety barrier against pressure from 
rough insertion of wire. High dielectric strength, good handling qualities 
and exceptional flexibility are features that make this an outstanding 
Class B slot liner. 


And that’s only one of over 20 different stocked Irvington combinations 
of polyester film laminated with woven glass...kraft or rag...or asbestos 
...in duplex or triplex combinations. All are “tops” in Class A and Class B 
coated materials, bonded with sper ial Irvington adhesives that effectively 
safeguard against delamination. You can count on Irvington for the new- 


est and finest in quality controlled coated products, 


Flexible Electrical Insulations Tubings 
Coated Fabrics and Papers Extruded Plastic 


Varnished Cambric 
LOOK TO” Varnished Cambric and Glass Cloth 
IRVINGTON Silicone and PTFE Coated Glass Cloth Tapes 
FOR: Varnished Papers, Silk, Rayon and Nylon Vinyl 


Varnished Cambric 
Laminated and Coated 


Silicone Coated Glass 
Slot Insulations insulating Varnishes 


READER INQUIRY SERVICE CAKDS, PRECEDING BACK COVER 


Silicone Rubber Coated Glass 


Meets Military and 
Commercial Specifications 


@ Irvington’s lemflex 105 helps put 
your product in the strategie posi 
tion of meeting both government and 
commercial insulation requirement 
This versatile, flexible plastic tubing 
meets Mil-1-631-¢ specification — ( 
far exceeds it!) Temflex 105 is OPI 
and UL, approved as a 105° C. tubing 
Improved heat deformation qualitie 
and resi fance to cut through” glive 

20% greater strength over older 
types, Self-extinguishable and fungu 
resistant Temflex is produced b 
Irvington’s Plastics Department in abl 
tandard colors to fit all standard wire 
izes. Send for literature and sample 
*Reg. U.S. Pat. Of 


WL Lit) 


PR 





NEWS FROM WESTINGHOUSE... 


THIS IS 


CYPAK 


the most revolutionary industrial control 


advance in 25 years 





free cop 


Just two years ago, production and control engineers alike dreamed of the Write today for your 


possibilities of a relay with no moving parts. A reality today, Westinghouse of id, id Wherefor 
CYPAK introduces static control from units that fit the palm of your hand Snatinahinnes T 

‘ inghou ‘ ‘ ie ¢ orpora 
CyPAK control has no moving parts to wear, corrode, jam or otherwis tion, 3 Gateway Center, P. O 


Box 868, Pittsburgh 30, Pa 
‘ 


cause failure. In addition, CYPAK refines the relay art through making 


of basic logic functions. 

The result static control with life at least 15 times that of conventiona 
relays. While twenty million open-close cycles is usually the maximum lift 
of a mechanical relay, CYPAK systems can handle that many cycles in da 
without a trace of fatigue. 

Jesides eliminating maintenance and down time, CYPAK Opens new oppor 
tunities for broader, more complex control. Look into these advantages of 
CYPAK by calling your Westinghouse sales engineer. 


* Trade-Mark 


you CAN BE SURE...1F ITS Westinghouse 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 





COMMERCIAL GRADE COMMERCIAL GRADE 
POWER COMPONENTS AUDIO COMPONENTS 


CG power components are conserva UTC CG audio units provid . reliabil- 
tively designed for long, continuous ity at ate cost. Units are ully 
duty, life. Their rugged mechanical a dr, ond ee und 
structure is matched by high insu ugged ‘awn Cases cover audio 
lation safety factors permitting pager ee by ao units to 
250% applied voltage tests evel mod ansfor , 


Type 
Mo Application High Volt DC Voit Filaments Type No. Application Pri. imped. Sec. imped. 
CG-301 Plate 580-530-300-0 475/425 ) 6-131 interstage, I plate | to i grid 15,000 135,000 3:1 ratio ' 
300-530-580 250 6-132 “interstage, 1 plate to 2 grids «15,000 135,000 CT 3:1 ratio overall 
CG-302 Plate 950-750-0-750-950 760/610 3 €G-134 input, line to i grid humbucking 50, 200, 500 80,000 
CG-308 Pilate 3§00-3000-2400-0 3000/2500 5( té-137 Mixing F 50, 200, 500 50, 200, 500 
2400 .3000-3500 2000 ie teiesteeamaenstenat ci ’ ’ ’ ’ 
CG-315 Gias Tapped for any DC voltage from 15 to 100 volts within 6% -250ma CG-140 yk ea Output, Triode plate 15,000 50, 200, 500 
————. 6 “Gar 6-19 ~ Output, 6V6, Triode:6L6, 5681 6,000 /10,000 
Bias 25-0-12! 2 2 5VCT-5A ibis 20 watts max. sam 
CG-33_—s Filament 2000V Test 500V working 6.3VCT-4A 6-216 es, AB1, 5881 9,000 
induct. Henries OC Resist Test ‘CVp- ‘ 


1 Varimatch outputs for PA. 3000, 5000, 6000, 7000, 
Type No Application atrated 0C ma. Ohms > ma Voltage 12 watts 8000, 10 ,000, 14,000 
CG-40 Filter Chok 11 206 1750 CVP-2 Varimatch output for P. A. —«:3000, 5000, 6000, 7000, 
6-44 Filter Choke 0 10 175 «80 watts 8000, 10,060, 14,000 


CG-48C Filter Choke 1750 CVM-0 Varimatch modulator, 12 watts 500 to 20,000 


RUGGED, RELIABLE TRANSFORMER COMPONENTS FOR 


INDUSTRIAL 
APPLICATIONS 


STEPDOWN 


LINE VOLTAGE ADJUSTERS 
TRANSFORMERS 


WITH METER 


The perfect answer to abnormal or fluctuating line 
voltage. Adjust switch so meter reads at red line and 
you know your equipment is working at correct volt- 
age. 


Type Sec. 
Wet _No. _Primary Voltages a Noits Watts — MeN 
Application ) he ~ 60, 76, 80, 96, 106, 110, 120, 130, 140 115 150 7 


8-78-66, 70, 80, 90, 100, “Tio, 120, 130, 140 en. 
R-80 60, 70, 80, 90, 100, 110, 120, 130,140 ~—Ss115—— «OO -—S—s10% 
8-81 60, 70, 80, 90, 100, 110, 120,130,140  —-115'—«1200 1014 
R-63 160, 170, 180, 190, 200, 210, 220, 230,240 230 = 1507 
8-64 160, 176, 180, 196, 200, 210, 220, 230,240 =~=230°«=«=300St 7 
“WES 160, 170, 180, 190, 200, 210, 220, 250,240 230600 10% 


~ 160, 170, 180, 190, 200, 210, 220, 230, 240 2301200 10% 


ISOLATION 
TRANSFORMER 


Excellent units for isolating line 

noise, AC-DC sets, etc. Full elec 

ideal means for accommodating units to low line trostatic shielding . . . 6’ cord 
and female receptacle 

voltage conditions. Complete with cord and recep- " 
Type 

tacle . . . boosts line voltage 10%. ve aetins 
R-72 40 watts 


Wat. R-73 100 watt 
w ibs. R-74 250 watt 


” 
R-75 00 watts 
: 2% 2 R-76 1200 watt 
ms Ww R-77 


VOLTAGE BOOSTERS tor TV 
and AIR-CONDITIONERS 


500 watt 


no-cord 


SPECIAL UNITS TO YOUR NEEDS...SEND US YOUR SPECS., FOR PRICES. 


UNITED TRANSFORMER CoO. 


150 Varick Street, New York 13, N. Y. * EXPORT DIVISION; 13 E. 40th St., New York 16, N. Y. 
CABLES: “ARLAB” 





Special Formulas # Modern Process Controls 


enable the matching of properties 


to applications 


SR tan aie. ut 
PORCELAINS 


Dry Process Electrical Porcelains are “custom 


made” electrical insulation—-yet afford the economies of 


mass production. 

Both physical and dielectric properties may be con 
trolled in order to meet the requirements of the application 
This is done by varying the proportions of the ingredients 


used-—the various clay blends, flint and feldspar 


and by 
rigid control of the molding and kiln firing processes 
This flexibility of Electrical Porcelains is demonstrated 
in the wide range of applications which require high 
dielectric and compressive strength, combined with resist 


ance to thermal shock, moisture, chemicals and acid 


fumes. Arcing over Electrical Porcelain leaves no carbon 
tracks 

Any of the firms listed below will be pleased to recom 
mend a porcelain formula to suit your individual speci 


fications 


Sponsored by these members of the 


DRY PROCESS ELECTRICAL PORCELAIN SECTION 
NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION 


THE AKRON PORCELAIN CO CORRY AVE AKRON 14 ONIO 


THE CERAMIC SPECIALTIES CO. aaa west sixth steer fast LiveRPoo. ono 


THE COLONIAL INSULATOR CO. 937 Garant sr fT AKRON 2410 


KNOX PORCELAIN CORP 


KNOKY t TENN 


NEW JERSEY PORCELAIN CO wew vorw ave ano rium TRENTON S ow 


PORCELAIN PRODUCTS 


INC WEST SANDUS 


THE UNIVERSAL CLAY PRODUCTS CO 1 STREET SANDUSKY OHIO 


PERMANENT 


INQUIRY SERVICE CARDS, PRECEDING BACK COVER 


ELECTRICAL 


ot ~y 
ae 


RANGE OF PROPERTIES * 


OF DRY 
ELECTRICAL 


deg f 


oefficient of Thermal 


E xpansion per deg C 


Dielectric Strength 


volts/mil 


* These mec hank al 


values represent normal 


of variations as pr 


different formulae 


INSUL 


PROCESS 
PORCELAINS 


1.0 to 14.0 

1,000 to 2,000 
30,000 to 50,000 
4,000 to 6,000 
1.0 to 2.5 

2,700 to 2,900 
3.0 to 4.5 


x 10-4 


40 to 100 


and electrical 
range 


oduc ed by 


ATION 





BUILT-IN 
PROTECTION 


POTP OT 


Potentiometers 


TEMPERATURE CYCLING Another Clarostat ‘‘first,” meeting the latest requirements for 
ultra-dependable components 
n' “POTPOT” means potted or encapsulated potentiometers. Either 


J Wwe in wire-wound or carbon types, including Clarostat Series 48M, 
% y 49M, 43, 37, 51, 58, and 10 controls. New encapsulating material 
BS VA, ~ means water- and vapor-tight molded enclosures imbedding 


ie entire unit with exception of external shaft assembly and ter 
minal tips. Special water-tight assembly for shaft bushing 


Designed specifically to meet MIL-STD-202 Test Specification 
Incorporating necessary salt-spray, humidity and temperature 
cycling requirements of MIL-E-5272 climatic standards. Excellent 
shelf life. Electrical specifications are those of given Clarostat 
control type 


AND DUST PROTECTION 


WRITE FOR COMPLETE DETAILS... 


t 
CLAROSTAT 


® Manufactured under license in Great Britain by A. B. Metal Products Lid., 17 Stratton. 
St., London W. 1, Concessionaires for British Commonwealth except Canada. 


In Caneda: CANADIAN MARCONI CO., LTD., Toronto 17, Ont. 


APRIL 1956 ELECTRICAL MANUFACTURING 





Don't Let These Filing 
Stall Drafting Room 


File units for roll tracings are available. Individ- 
val trays protect each roll from dirt, tearing, 
and crushing. 


READER INO! I ns RECEDING BACK COVER 


Let Your Bruning Man Show You 
How a Hamilton UnitSystem 


Saves Space and Time, 
Permits Orderly Expansion 


UnitSystem is Integrated to Save Time and Space. UnitSystem offers 
you an integrated and interlocking stack in which your drawings 
and records are filed in units especially designed for them by 
size and frequency of use. Drawings are easier to file and find 
which saves time. The interlocking feature lets you combine the 
individual units you need — in higher stacks ~which saves space 


The Shallow-Drawer Unit with special tracing lifters makes any 
active tracing easily accessible without risk of damage to com 
panion tracings. Vertical Filing Unit with index binders and com 
pressors keeps active small sheets straight and upright without 
wrinkling or tearing. Five-Drawer Unit provides ideal storage for 
semi-active or inactive drawings and records by groups or projects 


UnitSystem is Expandable for Future Needs. Because all UnitSystem 
files in the same line number are matched and interlocking, you 
expand your filing set-up gradually, efficiently, and economically 
From a complete line of units, you choose those that exactly 
meet your requirements as they arise 


Mail coupon today for more information on the important 
savings offered you by lifetime all-steel UnitSystem files 


Ask your Bruning representative for information about the 
sruning-Hamilton free inal and planning service for improving 
your filing system or use coupon below No obligation 


BRUNING 


America's Leading Supplier of Engineering and Drafting Equipment 


Charles Bruning Company, Inc., 4700 Montrose Ave., Chicago 41, Illinois 


In Canada: Charles Bruning Company (Canada) Ltd., 105 Church $t., Toranto 1, Ont 


Charles Bruning Company, inc., Dept. 44-L 
4700 Montrose Avenue, Chicago 41, Illinois 


Please send me infor on Hamilton UnitSystem 


Send me information on the Bruning-Hamilton free analysis and 


planning service 


Name Title 
Company 
Address 


City 








G-E general purpose control 


GIANT SAW EQUIPPED WITH G-E CONTROL 
SLICES 3'2-FOOT ALUMINUM INGOTS 


ciall 


gned high-speed circular saw, « 


ever manufactured, 1: 


its kind 
plant N 4 


n f the 
s installed in the US 

operated for the Air Force by 
ompany of America and located in Cleveland 
Ohio. The saw cut 


luminum ingots up to 43 inches thick 


Aw Force 
Aluminum (¢ 


n preparation for the forging of wing spars for jet aircraft 


Manufactured by Motch and Merryweather, the huge saw is 
equipped with General Electri 


c control 
panel shown here is custom 


The main control 
made for this particular applica 
ontains standard high-quality G-E relay 

and starters, and other devices 


tion yet « 


8, Magnet 
contactors 





on machines for industry 


G-E Oil-tight Push Buttons 
Control 23 Operations on Giant Saw 


Motch and Merryweather engineers specified G-E oil-tight 
push buttons for this giant saw because of their exceptionally 
long service life, and their ability to keep out the fine alumi 
num chips which might cause ordinary push buttons to fail 
Also, the proved dependability of these pushbutton units 
assured customer satisfaction 


Twenty-three push buttons and selector switches were 
mounted in the separate control station, shown at right. The 
Motch and Merryweather engineers found the brilliantly 
colored pushbutton rings helped achieve the modern, stream 


lined appearance of this colorful machine 


Why don’t you check into the possibility of using G-E oil-tight 
push buttons for your machines? Write for bulletin GEA-5779, 
Section 731-1, or contact your nearest G-E Apparatus Sales 
Office or Distributor. 


GENERAL @@ ELECTRIC 


BLOOMINGTON, ILLINOIS 


COMPLETE SELECTION—UNEQUALED FLEXIBILITY—WITH G-E OIL-TIGHT PUSH BUTTONS 


UNEQUALED FLEXIBILITY is provided. The same contact block can be COMPLETE SELECTION of push buttons, selector switches, and indicating 
used either singly or in combination with all of the separable operators lights is available. Using various arrangements of color rings, opera 
The glass lenses for all the indicating lights are also interchangeable. tors, and contact blocks, hundreds of combinations are available 





WANTED 


Experienced Assembly Engineer. Successful record of 
effecting substantial assembly savings in 7 out of 10 
cases. Will check your fastening problems and make 
specific recommendations for reducing assembly costs. 
Trained to fit the right screw to the right job. Works 
TES MLC LCL MO RST aC OO OE 
slow, costly assembly techniques with the fast, effective 
P-K® method without disturbing production routine. 
For complete details, call your local Parker-Kalon-dis- 
tributor. No cost or obligation. 
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this specialist wants to work for you! 


Call ina P-K Assembly Engineer and find out how you can profit 
through reduced assembly costs the P-K way. Take advantage 
of this unique Parker-Kalon service—another of the many reasons 
why users say—“‘if it’s P-K .. . it’s O. K.”’ 

PARKER-KALON DIVISION, GENERAL AMERICAN 

TRANSPORTATION CORPORATION—CLIFTON, NEW JERSEY 


PARKER-KALON 


Sold Everywhere Through Leading Industrial Distributors. Warehouse in Chicago, Illinois 





ASUO 
the one source for 4 = 
ELECTROMAGNETIC CONTROLS | eg 


104S1 


that offers engineers | a” =, Soke up to 16" 


* op #48 i oc SOLENOIDS 
complete design flexibility 
When designing equipment requiring electromagnetic ‘ 


ontrols, many engineers have found it saves them money vee 


if they first talk with an ASCO engineer before specifying eeis'a up 34 i High ea Fuel throttle control. 
Stroke up to 1” Stroke up to 1%” 


solenoids, contactors or relays. His advice will help you 


SPECIAL PURPOSE RELAYS 


ar = 


Reverse Current Brake Motor Time Siler Close Differential 


a 


Coil-less Electronic 


cut initial cost, improve your final product and simplify 
1utomatic control 

Most important, the ASCO representative can recom 
mend not only standard and special purpose controls, but 
can also offer the de velopment services of ASCO, the one 
source that offers engineers complete design flexibility 
His knowledge will allow your imagination free rein 
unshackle you from the limits of designing with only 
conventional controls in mind 

Why not have an ASCO engineer call Or write 
outlining your proble m We shall be happy {O assist you 


an enen ones meena cane teen eeeeeenenenn mens 
j 
at be ea ks Es in eee eneenwwesesleersweetebeleseeeee 


COMPLETE CONTROL PANELS 


aeeree ) 
ert SUNEE! 
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MECHANICALLY HELD RELAYS 


ei i 


,  1256-168S—AC 1255—AC-DC 1255-166S—AC 
(2 to 12 Poles, 10 Amp. l to 5! Poles, 25 Amp. | to 6 Poles, 25 Amp. 


bose Ss ee 


ear al WRITE US FOR MORE DETAILED INFORMATION ON ASCO 
CONTACTORS ELECTROMAGNETIC CONTROL EQUIPMENT 


1025-1115 DC, 
1035 AC, 1045 AC-0C, Low Voltage, 
Normally Open Double Throw High Amperage 


a MCIE ANAC? Controls 





PHELPS DODGE DAGLAS 


Form wound coil 


Motor stator 


Field coil 


first for lasting ually —fhom Mine lo Markie / 





PROVEN IN VOLUME USE! 


Widespread Acceptance ...users report these 
advantages over conventional glass wire: 


Improved adhesion, flexibility and toughness 
with consequent reduction of damage, breaking or 


fraying during winding and assembly. 


Reduction of end taping or extra insulation 


due to improved properties. 


No unraveling—adheres even when hot during 


tinning of leads. 
Greater safety factor— positive inorganic spacing 
between turns provides reliability, protection 
against overloads. 
§. Excellent uniformity—reel to reel—end to end 
G&G. Over-all savings in winding—no loss of performance, 


Any time magnet wire ts your problem consult Phelps Dodge 


for the quickest, easiest answer! 


PHELPS DODGE COPPER PRODUCTS 


INCA MANUFACTURING DIVISION 


FORT WAYNE, INDIANA 





OUT OF THis 


General Office: Harrisburg, Pa 


A-MP of Canada, Ltd., Toronto, Canada 


A-MP-—Holland N.V., 's-Hertogenbosch, Holland 


Aircratt-Marine Products (G.B.) Ltd., London, England 


Societe A-MP de France, Courbevoie, Seine, France 





5 Out IN Space a rocket burns out and back on earth 
and electronic instruments begin tracking the first unmanned 


Satellite as it is launched into its orbit 


ace is perhaps the most rigorous test of components 


that man has ever devised 


Martin, Baltimore, prime contractor on Project Vanguard, has specified A-MP Terminals 


) 


and Connectors for the Project because of their proven dependability and enduring 
jality. Aircraft-Marine products have always been designed to be 


ahead of the present and abreast of the future 





3 General Electric 


Design for more power-per-pound... 


G-E Mica Mat tape insulates the 


end turns and connections on this 


massive turbine generator. 


G-E MICA MAT offers the electrical industry 


flexible. void-free mica insulation... by the roll! 


General Electric Mica Mat offers the 
electrical manufacturer mica in contin 
uous sheet form—all the permanence 
and stability of mica plus new fle xibility 


and ease of handling 


Greater flexibility: G-i Mica Matis fai 
more flexible than conventional pasted 
mica, Composed of countless tiny mica 
plate lets, it is easier to wrap. Its adapt 
ability to mechanized procedures 


means better insulation at lower cost, 


Uniform, void-free: Completely uni- 
of voids, G-E Mica Mat 


offers excellent dielectric strength co 


form and free 


rona resistance, low power factor. Less 
is needed for a viven job perhaps 25% 


less to insulate 10.000 volts 


Wide application: Available from G.E 
with a variety of backings and facings, 


(;-E Mica Mat « 


of mica insulation—tapes and wrappers, 


omes in the usual forms 


composite sheets, tubes segments and 


segment plate It can be used to achieve 
both Class B and Class H insulation in 
commutators, armature coils, high-vol- 


tage generators 


Free booklet! G.E.’s 20 page brochure 
describes this modern form of mica in 
sulation, tells how G-E Mica Mat he Ips 
you wrap power! tighter lighter —get 
more powel! per pound 
Check the coupon for a 


tree copy! 


Progress /s Our Most /mportant Product 


GENERAL 


ELECTRIC 





Insulation /Vews 3) 


...With General Electric insulation 


Choosing the best insulating varnish for 
your job is easy with G.E.'s handy ‘‘How 
to Select'’ chart. 


Transformer costs 
drastically reduced... 
with G-E Permafil 73515 


Called “the most important contri 
bution to lower transformer costs in 
25 years,” G-E Permafil insulating 
varnish offers tremendous opportu 
nities for cost savings. Utilizing its 
superior heat dissipation one of our 
customers redesigned his transform- 
ers to save 25% lamination weight, 
15% copper, and cut cure times in 
half. Ideal for impregnating a var- 
iety of coils, Permafil 73515 yields 
void-free insulation that eliminates 
corona provides relatively constant 
power factor over a wide range of 
voltages and temperatures, 


Deep-curing G-E 9700 insulating varnishes 


now available in five versatile grades 


General Electric’s well-known 
9700 series of insulating varnishes 
may now be obtained in five dif- 
ferent grades. Variations in viscosity 
and cure times make this versatile 
series adaptable to almost any in- 
sulating application or procedure. 


Supplied at 50% solids, all may be 


applied by conventional methods, 
C.E. 8 deep curing 9700 series is 
distinguished by high dielectric 
strength, excellent hot and cold 
bonding strength, outstanding chem- 
ical resistance. Which grade is best 
for your equipment? ¢ heck coupon 


for free “How to Select” chart. 


If vou manufacture or repair motors. 


G-E lrrathene® tapes can save you money 


Simple heat treatment produces uniform 
sheath of motor coil insulation which 


seals out moisture, conductive dusts, 
most corrosive chemicals. 


TECHNICAL SERVICE AVAILABLE 


Technical service on insulation problems 1S readily 


available from General Electric's 


offices. For more information on any of the G-E insu 


lating products described on these pages, just fill in 


and mail the coupon, 


INSULATING VARNISHES « IRRATHENE® IRRADIATED 
POLYETHYLENE + SEALING AND FILLING COMPOUNDS 
G-E MICA MAT + VARNISHED CLOTH AND TAPES 
PERMAFIL RESINS + SILICONE INSULATION 


nation-wide sale: 


Please 
Mic 


——— ee ee ee ee ee ee 


end me 
iat insulation G-k 9700 
j Permafil 73° 


G-E Irrathene tapes for motor insula- 
tion cost no more per square yard 
than most tapes used today. Further- 
more, less Irrathene tape is required 
because of its superior electrical 
properties high corona starting volt 
low corona intensity, excellent 


oltage endurance, high dielectric 
trength and insulation resistance 
Electrical properties do not vary 
vith changes in humidity—or eyen 
on direct immersion in water 

( ompare the properties and prices 
of Irrathene tapes with the materials 
you are now using. Check the cou- 


pon for more information. 


General Electric Company 
Laminated & Insulating Department 
Section EM 4-6, Coshocton, Ohio 


nore information on 


Artil he 


15 } Irrathene tape 





TO KEEP THE SUDS OUT OF GEARS 


lhe part: Agitator post seal made of C/R Sirvene (syn WHENEVER you need a flexible molded 


ies iain Ree) iar! Mt ARIAS eins supermatic wa se part, custom-developed and precision made 


in production quantities, you need C/R 
Its job: To keep hot water oap and detergents out of 


Sirvene, Write us for your copy of the new 
the power hanism. Especiall compounded ind booklet, “Sirvene 

molded toe i pecihication its coated nylon 

this job depe abl for life. Kkeonomucal, ea 


ind effect | Sirvene part is another 


ample ol! 


SIRVENE f DIVISION 


CHICAGO RAWHIDE MANUFACTURING COMPANY 


1215 Elston Avenue, Chicago 22, lilinois ot H Di CAG oO 
Offices 55 principal cities « See your telephone book R ra art I D E 


in Canada: Manutactured and Distributed by 
Super Oi! Seal Mig. Co., Ltd., Hamilton, Ontario 


Export Sales.) Geon International Corp., Great Neck, New York Other CR Products 
C/R Shaft and End Face Seals « Sirvis-Conpor mechanical 
leather cups, packings, boots « C/R Non-metallic Gears 
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from Trangitron 


SILICON RECTIFIERS 


STUD LEAD 


MINIATURE 
MOUNTED MOUNTED 


No matter which mounting 
you prefer.... Reliability is assured 


Transitron’s silicon rectifiers are now available with both lead and stud mountings. 
The three versions now in production provide a current range from 100 ma to 1 
ampere. Their small size and high temperature characteristics make them ideal for 
missile, aircraft or other applications where reliability is of prime importance. 


RATINGS AT 135 C* RATINGS AT 100 C AMBIENT RATINGS AT 100 C AMBIENT my 


© Peak Maximum Peak Peak Moximum Peok Peak Maximum Peat 
Y Recurrent Average Recurrent 7 Recurrent Average Recurrent a Recurrent Average Recurrent 
dé Inverse Forward Forward Inverse Forward Forward A Inverse Forward forward 
: a Voltage Current Current : Voltage Current Current Voltage Current Current 
(volts) (mo) (amps) (volts) (ma) (amps) (volts) (ma) (ma) 
1N253 * 95 1000 4.0 100 350 2.0 50 100 500 
1N254 * 190 400 1.2 200 350 2.0 100 100 500 
1N255 * 400 1.2 400 350 2.0 100 500 


1N256 * 700 0.6 600 1.0 100 500 


See Bulletin TEI1321, 1336 fer additional types ond See Bulletin TEI335 for additional types ond com- See Bulletin TE1338 for additional types end com- 
complete specifications. plete specifications. plete specifications. 


*JAN types 


‘Trangitron 


electronic corporation melrose 76, massachusetts 


Germanium Diodes Transistors Silicon Diodes Silicon Rectifiers 





Smaller motors carry bigger loads 
when you insulate with 


hesttine 


ELECTRICAL INSULATIONS 


Ou 


Johns-Manville purified asbestos 
A materials permit increased horsepower 


... provide higher temperature resistance 


M< YTORS insulated with Quinterra will outper- 
form others of substantially higher rating but with 


less heat-resistant insulation 


The above photograph shows how you can use 
Ouinterra and its companion product QOuinterra- 
bord® ona standard Class H induction motor. Quin- 
terra Type 3-GR was employed for slot liners and 
coil separators, Wedges and filler strips are of Quin- 
terrabord Type 4. Both materials are made from 


highly purified asbestos fibres treated with silicone 


resin for the highest combination of dielectric 
strength and pyrolysis resistance obtainable. In 
addition, Type 3-GR is reinforced with a strength- 
ening layer of fine glass cloth. 


Johns-Manville has developed a complete line of 
Quinterra materials for application in motors, trans- 
formers and other electrical apparatus. For further 
information write for brochure EL-40A. Address 
Johns-Manville, Box 60, New York 16, N. Y. In 
Canada, Port Credit, Ontario. 


Johns-Manville ELECTRICAL INSULATIONS 


M 
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from Trangitron 


new WEI LITAR Y¥ pre 
GOLD BONDED Diodes 


The proven performance and superior characteristics of gold 
bonded diodes are now incorporated in three new military types. 


The 1N270 is designed for efficient core switching. It 
IN270* features 200 ma at +1-V. 


The 1N277 is recommended for critical high tempera- 


IN277* ture applications. It replaces the existing military types 
1N127, 1N198, IN38A and 1N70. 


The 1N281 offers 40 ma at +1-V, and replaces the 
IN281* existing military types 1N126 and 1N69. 


The 1N270, 1N277 and 1N281 are preferred types for new 
design. 
Transitron’s gold bonded diodes are characterized by reliability 
under the most severe operating conditions. This is achieved by 
rugged construction and 100% testing of electrical and mechan- 
ical characteristics. 

WRITE FOR BULLETIN TE-1319. 


SPECIFICATIONS AT 25 C TYPICAL FORWARD CHARACTERISTICS ie Mb mec leis bla) 
Ce 
Inverse Me 
Current at 
Specified 
Voltage 
(ve @ volts) 


Maximum 
Operating 
Voltage 
(volts) 


Forward 

Current 

ot +IV 
(ma) 


8 


g 


1N270* 200 100 @-50V 80 
75 @-10Vat75 C 


1N277* 100 250 @-S5O0Vat75C i009 
75 @-\0Vat75 C 


Forward Current (amperes! 
inverse Current (microomps! 


8 


IN281* 40 500 @-50V 60 
30 @-10V 


5 10 80 
ok JAN types Forward Voltage (volts) Inverse Voltage (volts) 


‘Trangitron 


electronic corporation melrose 76, massachusetts 


Germanium Diodes Transistors Silicon Diodes Silicon Rectifiers 





YOUR ‘SPECIAL’ TIMER 


may be one of our 


721 STANDARD UNITS! 


ad Prat 
& ae 
Sg 
ele) Es] 


Oxo: 
~ 


OvYCLES no 
; 


Running Time Meters 


We hove 20 years of experience in developing new We manufacture a complete line of timers in these 


timers to meet our customers widely varying require 4 broad classifications 


a se ee INTERVAL TIMERS * TIME DELAY TIMERS 
new designs, but also develops moditications tor that 
gene RE-CYCLING TIMERS * RUNNING TIME METERS 
purpose, That's why most requests for special timers can 


be filled without delay—by one of the 721 combinations Our large stock assures you of rapid deliveries—even 


ments. Our Engineering Department not only originates 


we've developed so far from our 17 basic types of when we have to create a brand new timer for your 
timers. But if we dont have what you want on hand, special needs. Ask us first—you may save yourself much 


we'll welcome the chance to design and make it for lost motion and your inquiry will receive prompt 


you! And quickly too! attention 


ldcusra 
Tae ae Oli dals é, INDUSTRIAL TIMER CORPORATION 


Te A) 1411 McCARTER HIGHWAY, NEWARK 4,N. J. 
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Hiowy to reach the 


equivalent of 


suppliers 
In one call 


for— 


1. precision metal stampings and wire forms 


custom-molded plastic parts in thermo- 
plastic and thermosetting materials 


custom plated, clad, or alloyed, cold-drawn 
wire in sizes from .250 to .002 


electronic components designed to meet the 
latest needs of equipment designers 


Most products include parts which call for one or more of 
the services above. Some products call for all of them. And 
all of these facilities are available to you in Sylvania’s unique 
four-way service to designers. One call brings them to your 
door promptly. 

Sylvania’s Parts Division Representative serves as your 
complete parts and wire consultant. He is experienced in 
applying the benefits of completely modern and automatic 
equipment to your particular problems. 

And he knows design problems straight through from 
drawings to deliveries. He’s your liaison to Sylvania’s com 
plete staff of designers, engineers, production specialists, 
and tool and die makers 

Why not make that one call that will bring you the equivalent 
of four suppliers? Call your nearest Sylvania Parts Repre- 
sentative. He’s listed in Sweets Catalog 
Service. Write for the “portfolio of 
4-way service to designers 


PARTS 
DIVISION Se 5 ) 4 iri ll 
: / r Syleania inviles you 
to call on the 
Parte Division for 
metal special molded electronia consultation at any time 
stamping wire Plastic parts without obligation 


%) 
SYLVANIA ELectric Propucts Inc 
- 1740 Broadway, New York 19, N. Y,. 
In Canada; Sylvania Electric (Canada) Lid 


University Tower Bldg., Montreal 


LIGHTING + RADIO + TELEVISION + ELECTRONICS +« ATOMIC ENERGY 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 
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what are 
your bearing 
requirements ? 


A different demand ... or set of demands. . . is made of bearings in every 
different product. Chief considerations may be: minimum noise level . . . 
corrosion resistance ... low unit cost... wear resistance to oscillating or 
sliding motion... Operation in presence of moisture ... or others. When 
considering a sintered metal bearing for your product, it is essential that 
you obtain the correct alloy. The wide range of GRAMIX alloys, together 
with the long experience of our engineering staff in working with bearing 


applications, assures you of getting the best possible bearing for your 
product 


THERE 1S A GRAMIX 


(A PRODUCT OF POWDER METALLURGY) 


FOR YOUR 


Certainly, there is such a thing as a “general purpose” 
sintered bearing alloy ...GRAMIX Grade 81 fills this role, 
and does it well. But there are also applications that demand 
special alloys, designed to do a specific job better. There is 
a wide range of GRAMIX alloys to meet every individual 
design consideration. Properties of these alloys vary widely: 
tensile strengths range from 8,600 psi to 25,000 psi. . 
clongations from 1% to 10%! Operating characteristics 
also vary. For example, under conditions where there is 
minimum lubrication, GRAMIX Grade 183 (copper, tin, 
lead, nickel) is recommended. For heavy duty operation in 
a surplus of oil, GRAMIX Grade 4307 (copper, tin, lead, 
carbon) is preferred. These few facts convey an idea of the 


wide design range of GRAMIX alloys. There is one that 


exactly fits your product 


THE UNITED STATES 


956 ELECTRICAL 





BEARING ALLOY 
DESIGN REQUIREMENTS 


ENGINEERING BULLETIN No. 18 


A NEW GRAMIX ENGINEERING BULLETIN TO HELP THE 
PRODUCT DESIGNER IN SPECIFYING SINTERED BEARINGS 


Product engineers who specify bearing materials will 
find Engineering Bulletin No. 18 of great help. It presents 
in concise form much of the knowledge we have accumu 
lated since 1924, when GRAMIX was first produced. 


Design requirements, metallurgical considerations, and 


GRAMI X 4g, 3 alloy selection are all discussed. A table of data on 
B E A R | N G S ; GRAMIX alloy composition and physical characteristics 


such as density, tensile strength, elongation, and radial 
crushing strength is included. The section devoted to 
selecting the right GRAMIX alloy to fit greatly differing 
product requirements is an ideally simplified guide to 
this complex subject. Write for your copy of Engineering 


Bulletin No. 18 today. 


GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION, SAGINAW, MICHIGAN 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 





QUINTERRA* 
Asbestos Sheet 


MYLAR** ~ — 


_ 


4000 vpm polyester film 


QUINTERRA* 


“ee 


Sli, Garg eng cme 


This boon to designers of electrical equipment comprises a triplex construction 
with Quinterra or Mylar on the outside. Since Quinterra is available in the 
thicknesses of .003” to .015” and Mylar from .0005” to .007”, a large number 
of combinations are available. Check Varslot, if your requirements call for 
high dielectric strength or added thickness at low cost. 


*Quinterra, Johns-Manville Corp. trademark 
**Mylor, Du Pont trademark 


Technical data available on request ¢@ Agent in all principal cities 


NEW JERSEY WOOD FINISHING COMPANY 


ELECTRICAL INSULATION DEPARTMENT © WOODBRIDGE, N. J. 


Varnished Cambric Cloth R Silicone Varnished Fiberglas 
Varnished Cambric Tapes Silicone Rubber Fiberglas 

Varnished Duck Silicone Varnish & Rubber Asbestos 
Varnished Fiberglas Synthetic Resin Extruded Tubing 
Varnished Silk Makers of Synthetic Resinous Tapes 

Varnished Silk Substitute these other Polyethylene, Sheets & Tapes 

Cable Wrapping Tapes quality products “Varsiot" Combination Slot Insulation 
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Readers of ELECTRICAL MANUFACTURING 
are invited to attend the 


DESIGN ENGINEERING SHOW 


and concurrent 


DESIGN ENGINEERING CONFERENCE 


sponsored by the Machine Design Division of the A.S.M.E. 


MAY 14-17, 1956 
CONVENTION HALL 
PHILADELPHIA 


Why the Editors of ELECTRICAL MANUFACTURING 
are fostering Professional Development 


in Design Engineering... 


Design Engineering is the heart of modern industrial progress. 


Product Development today rarely is the work of a single genius or 
inventor. 


The integration of materials, components, power and control sys- 
tems, fasteners and finishes into today's complex machines is an 
engineering problem of the first magnitude. 


Exchange and interchange of technical information and a growing 
body of literature are imperative if the field of design engineering 
is to develop the professional stature necessary to meet the most 
pressing challenge of modern times. The editors of ELECTRICAL 
MANUFACTURING believe the Design Engineering Show and Con- 
ference is a timely development in meeting this challenge. 


Conference and Show, taken together, are a clearing house (rallying 
point), for all those engaged in the important work of product de- 
velopment. The chief editors of four leading publications in the 
design engineering field have cooperated in setting up the program 
for the technical conferences, as outlined on the following pages. 





FACTS TO HELP PLAN YOUR VISIT TO THE FIRST DESIGN ENGINEERING SHOW AND CONCURRENT 
ASME DESIGN ENGINEERING CONFERENCE, CONVENTION HALL, PHILADELPHIA, MAY 14-17, 1956 


WHO SHOULD ATTEND...AND WHY? 


All Engineers responsible for research, and the design, testing and de- 
velopment of new products, components, machinery or appliances are 


invited to attend the Design Engineering Show and the concurrent ASME 
Machine Design Conference, 


Here is a show and Technical Conference that is especially planned for — 


that really belongs to —the engineer engaged in research and/or product 
development. 


Here is a Show and Conference that can really pay off in terms of per- 


sonal professional development — making you a more valuable member 
of your company team, 


What better way for the design engineer to keep abreast of today's fast 
moving technology than to see for himself and make his own first-hand 
appraisal of scores of new components, materials, processes and equip- 
ment that offer important application potential! 


A host of well-informed technical people will be on hand at the various 


Show exhibits to answer specific problem-questions concerning prop- 
erties and applications. 


The Conference sessions, too, will provide a most satisfying opportunity 
to expand your technical knowledge and broaden your design horizon, 
You'll enjoy — and profit from — swapping experiences with fellow engi- 
neers from other plants and other segments of industry. 


WHAT WILL BE EXHIBITED? 


The products of more than 170 manufacturers in the following categories 
will be shown in Convention Hall, Philadelphia, May 14-17, 1956. These 


products will be available for examination, comparison, and testing. 
Some of these are: 


ELECTRICAL COMPONENTS FASTENERS 


such as actuators, connectors, dynamotors, such as clips, nuts, retaining rings, rivets, 


generators, insulators, meters, motors, switches welding, adhesives, etc. 
, lenoi th tats, 

and relays, rectifiers, solenoids, ermostats FINISHES AND COATINGS 

wire and components, thermocouples, strain 

gages, timing motors, etc such as anodized finishes, chemical colorings, 

lacquers, paints and varnishes, plated 

MECHANICAL COMPONENTS coatings, etc. 


such as axles, bearings, clutches, conveyors, 


drives, governors, mountings, couplings, speed 
reducers, timers, wheels, vibration mountings, 
springs, gears, belts and chains, lubricating 
equipment, etc 


ENGINEERING MATERIALS 

metallic and non-metallic 

such as aluminum alloys, clad metals, beryllium 
alloys, gray iron, high alloy steels, metal pow- 
ders, titanium, magnesium, bearing alloys, 
nickel alloys, ete.; carbon, ceramics, cork, 
glass, jewels, paper, plastics, silicones, rubber, 
wood, graphite, etc 


HYDRAULIC AND PNEUMATIC COMPONENTS 


such as accumulators, boosters, controls, 
pumps, cylinders, hose and tubing, piping, 
valves, etc. 


SHAPES AND FORMS 


such as die castings, drop forgings, formed 
non-metallics; perforated materials, press 
forgings, sand castings, tubing, etc. 


ACCESSORIES 
such as computers; drafting instruments, ma- 
chines, supplies; recorders; reproduction equip- 
ment; supersonic generators; transducers, etc. 





FACTS TO HELP PLAN YOUR VISIT TO THE FIRST DESIGN ENGINEERING SHOW AND CONCURRENT 
ASME DESIGN ENGINEERING CONFERENCE, CONVENTION HALL, PHILADELPHIA, MAY 14-17, 1956 


Concurrent Design Engineering Conference, Convention Hall, Phila- 
delphia, May 14-17, 1956, sponsored by the Machine Design Division 


of the ASME invites engineers to study industry's problems. 


The chief editors of the leading publications in the product design field, 
serving as the Papers Committee, have drafted the program for the 
4-day meeting. The sessionon Cost Reduction in Product Design will be 
devoted to General Electric Company's Value Analysis program. Find- 
ing and Training Engineers will be a panel session consisting of three 
members, who will siress the need for attracting men to the design 
field. Another subject will show how various mechanical and economic 
considerations dictate materials choices. Problems of Miniaturization 
will cover military as well as civilian products. The Recognition and 
Reward for Invention session will be a discussion of the Westinghouse 
Patent Award System. 


HOW TO REGISTER FOR THE DESIGN ENGINEERING SHOW 


Place: Convention Hall, Philadelphia 
Dates: May 14-17, 1956 
Hours: 12:30 pm to 5:30 pm daily, Monday through Thursday 
Registration: Registration for the show is FREE. Rapid 
Registration Tickets (to be filled out in 
advance to save time) can be obtained by 
writing to the Show Management: 


Clapp & Poliak, Inc. 
341 Madison Avenue 
New York 17, New York 


Request as many tickets for yourself and 
colleagues as you wish, 


HOW TO REGISTER FOR THE DESIGN ENGINEERING CONFERENCE 


Place: Convention Hall, Philadelphia 
Dates: May 14-17, 1956 
Hours: 9:30 am to 12:30 pm daily, Monday through Thursday 
Registration: Registration fee: $5 for ASME members, 
$10 for non-members, including a copy 
of Conference Proceedings. Register on 
arrival. 


HOTELS 


Write directly to the hotel of your choice in Philadelphia. 
Please be sure to specify the name of the person who will 
occupy room, date of arrival and probable departure. 
Mention the Design Engineering Show. 





-»-@ message from the editors of 


ELECTRICAL MANUFACTURING 


THE FOLLOWING MANUFACTURERS WILL EXHIBIT THEIR ENGINEERED PRODUCTS 
AT THE First Design Engineering Show, Convention Hall, Philadelphia, May 14-17, 1956. QUALIFIED 
ENGINEERS WiLL BE ON HAND TO SUPPLY INFORMATION ON THE LATEST DEVELOPMENTS. WE 


RECOMMEND YOUR ATTENDANCE 


Acme Steel Company 

Air Maze Corporation 

Alemite Division, Stewart-Warner 
Corporation 

The Louis Allis Co 

Alloy Metal Wire Division 

Aluminum Company of America 

American Nickeloid Company 

American Society of Mechanical Engineers 

Amos Moided Plastics 

Armstrong Cork Company 

The Auburn Manufacturing Company 


Bakelite Company 
A Division of Union Carbide and Carbon 
Corporation 
Baisa Ecuador Lumber Corporation 
Bart Laboratories Division 
Bart Manufacturing Corporation 
Beemer Engineering Company 
The Bellows Company 
Boston Gear Works 
Burndy Engineering Company, Inc 


Camioc Fastener Corporation 
Cast Optics Corporation 
Central Foundry Division 
General Motors Corporation 
Cerro de Pasco Corporation 
Chicago Allis Mfg. Co 
Cleveland Cap Screw Co 
Loating Products 
olonial Alloys Company 
onolite Division 
Continental Can Company, Inc 
ontrolex Corporation of America 
oors Porcelain Company 
orning Glass Works 
Culiman Wheel Co 
The Cuno Engineering Corporation 
Curtiss-Wright Corporation 
Metals Processing Division 


The Franklin Dales Company 
Detroit Controls Corp 
Diehl Manufacturing Company 
The Dixon Corp 
The Dobeckmun Company 
Doehler-Jarvis Division 

National Lead Company 
£ 1. du Pont de Nemours & Co. Inc 
Durakool inc.—Herma Seal Co. Inc 
Durametatiic Corporation 
Dynamic Gear Co, ine 


Eaton Manufacturing Company 
Reliance Division 
Elastic Stop Nut Corporation of America 
Electrical Manufacturing 
Electro-Devices In 
tlectrofiex Heat in 
Ellis Associates 
Encyclopaedia Britannica 
Engineered Nylon Products, in 
Eriez Manutacturing Company 


Faistrom Company 

Ferguson Machine & Tool Co 

Fiexible Tubing Corporation 

Foote Bros. Gear & Machine Corporation 


Formsprag Company 
Frenchtown Porcelain Company 
Fromson Orban Co., Inc 


The Garlock Packing Company 

General Electric Company 

General Findings & Supply Co 

The General Fireproofing Co 

The Glastic Corporation 

The Globe Company, Grip-Strut Division 
Gries industries, Inc 

Gries Reproducer Corp 

Groov-Pin Corporation 


Heim Company 
Heli-Coil Corporation 
Hermes Plastics Inc 

—. F. Houghton & Co 
Howard Industries, Inc 
Hunter Spring Company 


The Improved Seamless Wire Company 
industrial Design Magazine 

industrial Equipment News 
instrument Specialties Company, Inc 
international Balsa Corporation 
international Packings Corp 


Kennametal inc 
Kimberly-Clark Corporation 


L & L Manufacturing Company 
L. O. F. Glass Fibers Company 
The Lamson & Sessions Co 
The Lancaster Lens Company 
La Salle Stee! Co 
Leach & Garner 
Lehigh Chemical Company 
Lignum-Vitae Products Corporation 
Linde Air Products Co., 
A Division of Union Carbide and Carbon 
Corporation 
Linemaster Switch Corporation 
Lovejoy Flexible Coupling Co 


Machinery Magazine 

MacLean-Fogg Lock Nut Co 

Magnafiux Corporation 

Mallory Sharon Titanium Corp 

Manheim Manufacturing & Belting 
Company 

Marquette Metal Products Division, 
Curtiss-Wright Corporation 

Materials & Methods 

Mechanical industries Production 
Company 

Merkie-Korff Gear Co 

Micro-Balancing Inc 

Micro Switch Division of 
Minneapolis-Honeywell Regulator Co 

Minnesota Mining & Mfg. Co 
Adhesives & Coatings Division 

Multiple Extrusions inc 

Mycalex Corporation of America 


National Vulcanized Fibre Co 
Nelson Stud Welding, 

Division of Gregory Industries Inc 
Newark Wire cloth Company 


New Hermes Engraving Machine 
Corporation 
North Shore Nameplate inc 


O'Sullivan Rubber Corporation 


The Penton Publishing Company 

Pic Design Corp. 

The Polymer Corporation of Penna. 

Post Machinery Company, 
Electronic Products Division 

Potter & Brumfield 

Product Engineering 

Products Research Company 


Reliance Electric and Engineering 
Canney, 

Reynolds Metais Company 

M. H. Rhodes, Incorporated 

Rigidized Metals Corporation 

Roehien Engraving Works, Inc 

Roller Bearing Company of America 

George D. Roper Corporation 


Scovill Manufacturing Company 
Simmons Fastener Corporation 
Snow-Nabstedt Gear Corporation 
Sparkler Manufacturing Company 
Stahiin Brothers Fibre Works, Inc 
Standard Pressed Steel Co 
Stearns Magnetic Inc 
Stokes Molded Products Division, 
The Electric Storage Battery Co 
Stow Manufacturing Co. 
Stratos Division, 
Fairchild Engine & Airplane Corporation 
Stromberg-Carison Company 
A Division of General Dynamics 
Corporation 
Sweet's Catalog Service 
Sylvania Electric Products Inc 


Teleflex, Incorporated 

Thomas Publishing Company 

Thomas’ Register of American 
Manufacturers 

Thomson industries, Inc 

Thriftmaster Products Corporation 

Tinnerman Products, Inc 

Titeflex, inc 

Toyad Corporation 

Tuttle & Kift, Inc 


U. S. Automatic Corporation 

U. S. Royalite Division of 
United States Rubber Co 

U. S. Stoneware Company 


Veeder-Root Incorporated 


Wagner Electric Corporation 
Warner Electric Brake & Clutch Co 
The Weatherhead Company 
Weckesser Co 
Whitney Chain Company 
Wolverine Tube Division, 

Calumet & Hecla Inc 


The Yale & Towne 
Manufacturing Company, 
Powdered Metal Products Div 


as of Feb. 28, 1956 


THE DESIGN ENGINEERING SHOW 
CONVENTION HALL, PHILADELPHIA 


MAY 14-17, 1956 





A Formsprag 
Clutch can 
simplify the 


functioning of 


your design 


Designers are constantly finding ways to simplify 
the design of their products by utilizing Formsprag’s 
higher torque capacity and precision. Over-running, 
indexing, and backstopping applications are almost 


unlimited 


The modern, patented design of Formsprag Clutches 
s the secret. Each clutch—designed with utmost 
simplicity—offers the highest possible torque capa 


city in an extremely small area. And, you get rug 


ged, precision performance with long life 


The next time you're thinking of maximum clutch 
efficiency for your product—remember these prin 


ciples about Formsprag Clutches 


n Formsprag Clutches Basic cor 
developed, precision Clutch 
hardened alloy steel. Due sprags 
rag s des gn, an unusually outer concent 
mount of torque is delivered race surface 


‘ + 


ric race to 
applied, the prag: nore sprags 
engaged When 


the Sprags re 


he other pring Formspr 


William T. Cherry, Mgr., Formsprag Application Engineering Dept 


MOTOR 


GEARMOTOR 


(SLOW SPEED 
DRIVE ) 


HIGH RATIO TWO-SPEED DIFFERENTIAL DRIVE 


msprag re il ( running arrangement 
snt of " Iv { i :: The clutch transmits 
and pow j } the low speed cycle while the 
is a countershaft and 
ad. During the high 
inning ¢ itch permit 

be Over-ruft 


y economee 


gd different 


Distributors in Principal Cities 
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JTS 7 7 34 OOF. ay 
Fastening Headquarters” 


St. Charles Road, Elgin, illinois * Offices in Principal Cities 
in Canada: Canada illinois Tools Limited, Toronto, Ontario 


DIVISIONS OF ILLINOIS TOOL WORKS 
World's Broadest Line of Mass-Assembly Fastenings 


...but if your problem is a 
FRACTIONAL H.P. MOTOR 


Comult Fasca...Fivt! 


There’s nothing “complex” about specifying motors 

of any rating from 1/500 to 1/4 h.p. Nor is there ever a 
problem in getting just what you need—when you go to 
a ‘“‘specialist.”” Chances are you will find just the right 
motor for your application here at Fasco. If not, 

we will analyze your requirements and build one 


to meet your specifications . . . pronto! 


In either case, Fasco quality ... for long life and 


dependability .. . costs no more. 


REMEMBER!.../F ASCO also makes many different blowers rated from 15 to 275 CFM 


FASCO INDUSTRIES, INC. 


ROCHESTER 2 NEW YORK 


This new catalog gives complete 
data and specifications on Fasco 
FHP Motors and Blowers 


4 copy is yours for the asking 





ELECTRICALLY CONTROLLED REELS SIMPLIFY 
HANDLING OF UNWIELDY RUBBER GOODS 


Warner Electric Brakes 
and Clutches control take-up and 
let-off tension automatically! 


This reel tensioning application illustrates one of 
new ways Warner Electric Brakes and Clutches easily) 


LLY 


many 


a variety of comple x machine control proble ms and 


unusual production benefits possible 


The problem iS CO Maintain Constant tension on 
conveyor belting while reeling it off the platen 


p 
I 
Since the take up reel builds up in diameter from | 


in 
to 12 fe during the w nding cycle a four speed trans 
mission 1s used to vary the reel speed. To permit adjust 
ment of the torque of the slip-clutch in relation to the 
reel speed, a manually controlled potentiometer was in 
stalled in the control panel. Thus, it is easy for the oper 
ator to modulate the torque and maintain constant ten 
sion at all stages of the operation 


To prevent pile-up of material at the opposite end of 
the press, a Warner Electric Brake is installed on the let-off 
reel jack shaft. This brake is energized by a mushroom 
button micro-switch located directly below the belting 
When the belt dips and contacts the switch, the brake is 


energized and remains engaged unul excess slack has 
been taken up 


Other interesting examples of electric motion control are 
described and illustrated below 


EASILY SOLVE POWER PROBLEMS LIKE THESE 


Surtace Grinder Automatic Packager Paper Cutter 


Cross feed is powered by constant speed a Armature is mounted on drive pir t hub Action 


keyed to sha ntr feed of 


} 


selector permits continuous operation 
motor driving an electric clutch brake. Arma which 


one-revolutior ycle, or jog Clutch-brake cor 
wry hub trols operation of die head. Clutch and brake 
ugh which shaft revolve rads from mag armatures are bolted to a special hub, keyed 
and electri to drive shaft. Clutch magnet is bolted to free 
eye actuator. Actuator pick up registratior 
second starting and stopping is only one of the marks on 


ture keyed to cross feed shaft engages the paper roll. Magnet bolte stot 


clutch or brake which are alternately energized ther 


by a rheostat electronic timer. Cross feed incre net are connected to control panel 
ments can be adjusted down to .0005 in. Split running flywheel, on which collector rings also 
packaging material and controls are mounted. Brake magnet is stationary 
exclusive advantages of electric motion control brake which 


indexes feed roll for trimming mounted to outboard bearing support. 





Drive clutch output is directly related to gear 
ratio of transmission. As take-up reel builds in 
diameter, transmission and clutch are shifted for 
slower speed and higher torque reaching 
maximum torque in fourth gear. 


Warner Electric Slip Duty Clutch, above, is 

mounted on driven shaft of four-speed transmission. 
Clutch armature is mounted to free-running sheave— 
clutch magnet and collector ring assembly are keyed to 
driven shaft. Power is transmitted when clutch magnet is 
energized and “locks” with armature. 


Beat competition with 
ELECTRIC BRAKES 
AND CLUTCHES 


is ees 


Warner Electric Brake & Clutch Co. 
Dept. EM, Beloit, Wisconsin 


index Table Send for new 8-page condensed catalog 


Clutch-brake coupling controls indexing of 
master cam through worm drive. Clutch and 
brake armatures are mounted to opposite sides 
of hub keyed to driven shaft, end of which 
rotates freely in a pilot bearing on end of drive 
shaft. Clutch magnet and collector ring assem 
bly are keyed to driving shaft. Brake magnet 
is stationary-mounted to housing. 


showing complete line of Warner Electric 


Brakes and Clutches 
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magneto 
manufacturers 
find 


CRUCIBLE PERMANENT MAGNETS 
provide maximum energy... minimum size 


The consistently higher energy peoduct of Crucible Alnico permanent magnets 
enables manufacturers to use smaller. more powertul magnets in the magnetos 
of outboard motors, power mowers and other gasoline-powered equipment. 

In fact. ever since Alnico alloys were first developed, Crucible has been 
supplying them to manufacturers of permanent magnet magnetos, generators 
ind motors and all types of magnet equipped devices. 

Pioneers in magnet design and production, Crucible’s magnet division is 
hacked by a half-century of fine sper ial steelmaking. So when you have a magnet 
ipplication it will pay you to call Crucible. Cructble Steel Company of 
fmertca, The Oliver Buildir Vellon Square Pittshurgh 22. Pa 


CRUCIBLE first name in special purpose steels 


Crucible Steel Company of America 


is 





pressures on the gasket are needed to retain high internal 
pressures It, too, ma ) ‘ iled by nearly any type ot flat 
gasket Here, the incompressibility of straight rubber is not 


How to select *paben bene the ksbet completly cond. 
gasket materials for 
use in basic joints 


i ket he uld bye t th \ rie fill the ch nnel ini 


ent the tongue tering the ove 


metal-to-metal joints 


Many factors affect the choice of a gasket material 
temperature involved, fluid action, flange surface 
teristics, unit load or compression, and internal pre 

ill must be considered. However, the first question 
imswered is, “What general type of material is suitabl 


thi particular Hange? 


common flange joints 


\ simple Hange (Fig. 1) may be se aled with nearly any kind 
f flat gasket plain or jacketed, Ordinarily, however, fibe1 
sheet, cork composition cork-and-rubber, and similar ma 
terials are best. Straight rubber, on the other hand, tends to 
extrude from such a joint under medium to high fang 


pressures 


sy reducing the gasket wall section of the simple Harve 
hig E i higher load is placed on the gasket without 


changing the bolt pressure he fiance vill thu retain 


Olurne ind shape re correct. That 1 masket volume 
cannot exceed the olume of the cavity or the joint will not 
Close At the same time, the bape of the gasket must per 
mit about 25 per cent ce Hection of the gasket when the 
joint is closed. When ver close gasket tolerance ie oom 
practical, the gasket can be cut larger than the cavity if re 


lief for sideflow is provided in the joint design 


to gasketing a metal-to-metal joint 
howeve i truly compressible materials such a 
cork composition or cork-and-rubber, With these materials 
rasket volume and hape ire not critical, Cork composition 
for instance, can be cut to full channel width and twice the 
depth, yet it will compress into the cavity and permit pet 
fect mating of the metal surface Cork-and-rubber mate 
rial ilso combine the advantage of compressibilit vith 


the ‘ ing propertie oO thetic rubber 


Youll find other useful information 
on the design and use of gaskets in the 
neu Armstrong Gasket Design Man 
ual. Write for your copy of this man 
ual to Armstrong Cork Company, In 
dustrial Division 104 Ingersol Street 


Lanca fer Penn ulvania 
/ 


(Armstrong 
GASKET MATERIALS 


used wherever performance counts 





Designers 


Full capacity d-c magnetic 
blowout contactors lengthen 


life of the contact tip 


Complete protection of d-c 
drive motor and generator by 


d-c overload relays. 


Shaft-mounted fan keeps cab- 
inet pressurized—helps keep 
dirt out 


Large openings in end shield 
allow easy inspection of 


brushes and commutator 


Self supporting m-g set spe- 


cially mounted to help prevent 


vibration 


y Simple, start-stop push button 


A-c undervoltage protection. 
Protection of a-c equipment by 
a-c overload relays. 


A-c short-circuit protection. 


A-c control in isolated com- 
partment. 


Dependable, powerful motor- 
generator set matches over- 
load capacity of the d-c drive 
motor. 


Speed Variator maintains constant 
surface cutting speed over 20:1 range 


Packaged unit helps save up to 47% machining 
time on 8-foot vertical boring mill 


G-E enginecring know-how helped CO 
ordinate the electrification of this Gid 
dings and Lewis 8-foot vertical boring 
mill which can save up to 47% machining 
time with improved surface finish. A G-E 
electronic Speed Variator drives 

the main table. Mounted on the left rail 
head is a potentiometer sensing element 
which send ignals to the Speed Variator 
thus maintaining constant surface cutting 
speed over a 20:1 range of work diameters 
maintaining constant 


is the diameter of 


the work changes, and maintaining con 
stant chip thickness, the G-E drive pr 

vides electronic two-dimensional tracing 
G.E.’s two-dimensional tracer head con 
trols the ram and saddle motions. Each of 
these motions has a 1!5-hp d-c motor, 
amplidyne-generator* feed drive which 
operates to move the tool in the required 
direction to automatically duplicate the 
shape of the template in the work piece 

GEA-6127 describes the Speed Variator 


The Amplidyne—rotating amplifier developed by Gener¢ 
Electric the heart of this and many other systems requiring 
the moxzimum in reliability and precisior 


GENERAL ¢@ ELECTRIC 


PLECTRICA 
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Smaller, more versatile General Electric 
Stronghox solenoids solve many design problems 


Built to meet modern industry's require 
ments of top performance 
ability, General Electric 
ids offer 
portant advantages 
LONGER LIFE is assured when 


jenoids in 


and depe nd 
Strongbox sole 
design 


engineers many im 


you use G-E 
The Strong 


box coil is completely moistureproof and 


your products 


protected 
Hydraulically 


lations in 


from accidental 


damage 


riveted, silicone-steel lami 


j 


plungers and frames resist 


bration and 


separation even after re 


peated ise, and glass-fabri 


plunger 


guides keep friction to a minimum 


DESIGN FLEXIBILITY 


Strongbox solenoids can be mo 


is greater. G-E 
inted in 
iny one of five positions. Wiring is made 


because the coil has both leads and 


NEW general-purpose recorder 
—with first throw-away inkwell 


itilize G.E.’s Type 
obtain low-cost, 
Ser 

of six new adv 


designers can 
CH Rec 


measurements 


Now 
order to precise 
vicing time and costs 
ire cut because 

large, 3-ounce clear-plastic inkwell has 
three times the ink 
problems of open inkwells found in all 
other 150-foot record rolls 
ire 1! up to 28 different 
chart speeds ranging from ',4 in./hr. to 
min.; (4 to read 
because of excellent internal lighting and 
ontrast ink and 
light green chart lines; (5) durably built 
for long life; (6) all necessary work can be 
from front of recorder, and there is 


antages 


capacity, reduces 
recorders; (2 
» times longer; (3 
120 in 


rec ords are casy 


maximum < between red 


lone 
plenty of working space in white-painted 
Bulletin GEC-1319 


nterior of case 


built-in 


smaller on the ay 


terminals. Twenty-two perce 


erage than previous 
models, the Strongbox solenoids range in 
from 2%) in. to a 
This 


machine 


height maximum of 


$21 in smaller size permits more 


helps solve 


compact design, 


space problems. 

WIDE RANGE OF RATINGS in both pus! 
available Strongbox 
offered in 9 sizes with 
olts, 25 t 


and pull forms 
solenoids are 
basic ratings of 24 to 600 \ 
cycles or direct current. 

Nominal ratings in n 
HO ¢ 


1axImumM 


ycles, are 

in. pull from 3.8 to 40 Ib 
l-in. pull from 1.4 to 36 lbs 
'4-in. push from 2.5 to 33 Ib 
l-in. push from 4.3 to 
Bulletin GEA-6215 gi 


28 lbs 
ves detail 


Amplidyne controls voltage, speed, 
current, power factor, position 


Electric’s 
highly 
with a regulated power source 
unit 


General electronic umplidyne 
amplifier 
From thi 
variable spe 
control, regenerative braking with current 
limit, 
hauling loads, and fast 
tion or deceleration with protective ¢ 
rent limit. These versatile init: 
installed on the d-c motor feed 
Giddings and Lewis boring 


coupon for Bulletin GEA-4053 


combines a responsive 


one you get steples: 


maintenance of speed vith over 


mooth accelera 


General Electric Co., Apparatus Sales Division, Section C 668-129, Schenectady 5, N. Y. 


Please send me the following bulletins \/ for reference for immediate project 


GEA.-6127 19 New General Pur 


GEA 4053B 


en is 





“ST” SERIES CONNECTORS 
For Liquid Tight Flexible Conduit 


Exclusive brass ferrule, and unique APPLETON 
construction assures you of positive wiring 
APPLETON “ST” Series 
stay tight positively exclude 
other foreign matter. Wide 
straight, 45° and 90 


system protection 
Connectors 
liquids, fumes, 


choice of sizes 


“EX” SERIES FLEXIBLE COUPLINGS 
Explosion-Proof, Dust-Tight 


For use in hazardous locations where 

necessary to employ flexible fittings, as at 
motor terminals, switchboards, gasoline pumps, 
explosion-proof flood lights, even under water 
Several styles and end units to meet varied 


conditions are available. 4” to 18” lengths 


industrial Lighting 


APPLETON ELECTRIC COMPANY 


1723 Wellington Avenue : 


“UNY” SERIES EXPANSION UNIONS 
Explosion-Proof, Concrete-Tight 


Complete, one piece, self-adjusting union for 
use where conduit will not flex or in restricted 


areas. APPLETON “UNY"” 


Unions 


Series Expansion 
remain explosion-proof at all times, 
regardless of its retracted or extended position. 
Regular or long length 


“MI SERIES CONNECTORS 
For Mineral Insulated Cable 


Fewest components, elimination of messy com- 
pounds and wire pulling, and low maintenance 
make APPLETON “MI” Series Connectors the 
ideal fitting for simplified installation of Safety 
Mineral Insulated Cable. Comes in Threaded 
Hub and Knockout styles. 


Iso Manutacturers of 


Explosior 
Proot 


Fixtures / 


Automatic Reeiites 


Chicago 13, Illinois 


ELCTRICAL MANUFA 





oe 


Late [ Vallory timer u“ ich, 
developed for clothes driers and 
other heavy duty service, can 
control two 80-ampere circuils, 
Votor mounting position can 
he behind the switch hou: ing 
a hown at left) or on lop (see 


mall illustration). 


NOW...a Heavy Duty Timer Switch 
at “Light Duty” Cost 


Wien YOU NEED a timer switch for heavy adapter to convert to screw type when desired. 


duty applications, see what this new Mallory The motor can be supplied in either of two 
model has to offer. It has ample capacity to mounting positions to give minimum back 
match the requirements of electric clothes driers of-panel depth, or minimum panel area 

It is also applicable to a variety of industrial rhe 


housing is totall enclosed to protect 


service, such as .ce y > ¥ » ale 
service, such as controlling oven heating ele against entry of dust and dirt. The complete 


ments, or for starting and stopping motors up to unit is compact. It takes only seconds to mount 


sever: orsep¢ “r. Exce ‘ 8 ; 
veral horsepower. Exceptionally simple in it in place, by means of two self-threading screws 


design, it is built for performance... and priced 


for economy. The timer controls two circuits, Used by leading manufacturers in millions of ? 


on cycles from 1 revolution per hour to one in pliances, Mallory timer switches set the standards 


12 hours. Interrupting capacity is 30 amperes of the industry for precision, quality and econ 
Any desired cam pattern can be supplied omy. Write to Mallory today for details on this 
newest development, and for a consultation on 


Spade terminals are provided, with a simple your special timer switch requirements 


Expect more...get more from 


Serving Industry with These Products PR. MALLORY &@ CO. inc 
Electromechanical—Resistors © Switches © Tuning Devices © Vibrator 
Electrochemical Capacitors ¢ Rectifiers © Mercury Batterie 
Metals and Ceramic 


Metallurgical — Contacts © Specia s® Welding Materia 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 





Hotpoint seuects RICHARDSON 


FOR THESE MOLDED PARTS. . 


. . this molded plastic impeller, perfectly 
balanced for high speed rotation during 
washing, rinsing, and drying cycles, a 

vital part . . 


beige . . this molded plastic thermostat 


Switch, an important part . . of this 


—csmeza Hotpoint Range . . and of 
<==" this Hotpoint automatic 
inds of jobs and Electric clothes dryer. . 


Ow, Se on 
‘ in plastics, pe «both the intricate 
old aah tat swi id the sturdy 
nh above engin 
be ith olde d and la ile d “0 stics, will welcome the —_ 
opportunity to di your rec candasiaanidn 
Send your specifications or blueprints . . find out how 
Richardson facilities and services can assist you. No 


obligation, of course. 


RICHARDSON PLASTICS 
LAMICATES AND MOLDED 
“jhe RICHARDSON COMPANY 


FOUNDED 1858 
2799 Lake St., Metrose Park, lil. (Chicago District) 
SALES OFFICES IN PRINCIPAL CITIES 





.010 


wuld, 


POUNDS 


than comparable 
rubber-edged metal hangers 
... costs less too 


NYLOCLIP 


NYLON CABLE HANGERS 


For strong, sure support...for sustained periods 
in temperature extremes from~-60°F to 250° F 
these new, tough, lightweight, molded nylon cable 
hangers give you all the important features 

of metal, plus 


Even under severe stress, NYLOCLIP’s high 
physical strength holds pre-formed shape 
indefinitely undamaged by oils, gasoline, 
alcohol, hydraulic fluids 


Self-insulating nylon is high dielectric non 
conductor; eliminates hysteresis losses, 
grounds, shorts 


Cable insulation fully protected by rounded edges, 

matte finish inside surface of NYLOCLIP. Stud 

hole serrations running parallel to cable insure \ 

automatic alignment when screw is tightened — \ wre 

prevent cable chafing. Available in 17 standard N Ty , ! ugged strength 

sizes to accommodate cables or bundles from 14” to 2” Pipa IP, of Neledin-ouaperts 

this man's full weight 
247 Ibs.! 


Meets MIL-STD-242 and NAVORD OSTD 
600-7-3.02.29 (int.) 


For proof of performance, send for samples... to your specified sizes 


Norwalk, Connect. « Toronto, Canada « Other Factories: New York, Calif., Toronto « Export: Philips Export Corp. 


QUIRY SERVICE CARDS 





VOLTMETERS, 


Soni: suena Soo STOCK TYPES 


VANOMETERS, VOLUME eee plus HUNDREDS MORE, custom-built 


LEVEL INDICATORS, 


SEALED & RUGGEDIZED from standing tools x. 
METERS, METER 
RELAYS 


Send us your special meter 


YOUR ELECTRONIC PARTS DISTRIBUTOR a requirements today. Let our 
HAS HUNDREDS IN STOCK! top-flight engineers work out 
solutions or make recommenda- 

UCU ee ee ae 


YUW mye YOY 7A instruments tHat stay accurate 





myer) ee Ta your 
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(A) NEW CORE TYPE—A superb new movement that is self shielded, 
remarkably small and lightweight. Instruments now equipped with it 
meet the various Military Specifications for Sealed and Ruggedized 
Meters. Shallow, medium, and deep sizes. 


(B) EXTERNAL MAGNET TYPE—The magnet 
structure of this time-proven movement is an 
independent part, permitting a choice of magnet 
material to match specific requirements. 


(C) DYNAMOMETER TYPE— 
This fine movement features a 
high torque to weight ratio. 
With it, Simpson is the only 
manufacturer producing a two- 
inch wattmeter. Movement is 
air damped, sturdily built. 


Shunts and Current 


Transformers available 
to your specifications. 


(D) MOVING VANE TYPE— 
The preferred movement for 
A-C measurement. Consumes 
remarkably little power. Fea- 
tures Simpson three-way bal- 
ancing and patented balance 
weight locking clips. 


Send for 
Technical Manual 17 


(E) NEW BIFILAR SUSPENSION 
TYPE*— Represents a brilliant, 
new adaptation of the D’Arsonval 
principle with bifilar suspensions 
that eliminates all friction due to 
pivots and jewels. 
*Simpson-Greibach Movement 


Sy 


et 
‘Simpso VL ELECTRIC COMPANY 


5200 West Kinzie St., Chicago 44, Ill. Phone: EStebrook 9-1121 
In Canada: Bach-Simpson, Ltd., London, Ontario 


neTT ry = ne NOT 
7 MU | 
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Packard Electric Division 
General Motors, Warren, Ohio 


satisfied customers 
don’t keep it a secret! 


This man’s bought a new way to do an old job... . an electric 
power mower to cut his lawn. It’s powered by a Packard Electri 
motor, in fact, and he’s letting his neighbor in on its smooth, 
quiet, dependable performance. No, there’s no secret here 
There seldom is when an appliance is Packard-powered! 


Packard Electric is an old hand at building satisfaction into 
motors. For over 39 years, Packard fractional horsepower 
electric motors have been delivering the kind of performance 
that makes for scenes like this. And scenes like this can’t miss 
building sales and goodwill for appliance manufacturers. 
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OF BULLETIN 712 COMBINATION STARTERS 


Allen-Bradley announces a modernization of its Bulletin 
7\2 combination starters that should meet with the instant 
approval of plant “safety” organizations. The cover can- 
not be opened unless the operating lever is in the “off” 
position; also the movable disconnect contacts are plainly 
visible when this switch is “open.” A welded or sticking 


SIZE 1 SIZE 2 


Disconnect, trans- 
former, & starter 
inTypel2 cabinet. 


Disconnect & 


| 
‘| 
/ 


starter in Type | 
steel enclosure. 


Disconnect, fuse 
clips, & starter in 
Type | enclosure 


Allen-Bradley Co. 

1316 S. Second St. 

Milwaukee 4, Wis. 
In Canada— 


Allen-Bradley Canada Ltd. 
Galt, Ont. 


SIZE 2 


ALLEN-BRADLEY 


contact can be detected instantly. The new operating lever 
contains a concealed latch pin which permits the main- 
tenance man to open the cabinet without opening the dis- 
connect and stopping the motor. Disconnect switch can be 
padlocked with three locks—in the open position. It can 
be arranged for padlocking in running position. 


SIZE 3 SIZE 4 


/ 
y 

y 
Disconnect, fuse 
clips, transform 


er, & starter 


Disconnect, fuse 
clips, & starter in 
Type | enclosure 


TROUBLE FREE MOTOR CONTROLS 





NEW! 


The first disconnect switch with movable contacts 


that are plainly visible in the OFF position 


Allen-Bradley has finally succeeded 
in producing a disconnect switch, 
which removes all doubt whether the 
movable contacts are in the ‘open” 
or “closed” position. When in the 
“open” position, they are plainly visi- 
ble—as open; when in the ''closed”’ 
position, they are dropped —out of 
sight in the arc hood. 

The moving, double break con- 
tacts of the new disconnect (shown in 
yellow above) move horizontally in 
individual arc chambers. When the 
disconnect is CLOSED, the moving 
contacts are DOWN in the arc cham 
bers. In the OPEN position the mov- 
ing contacts are UP in plain view, as 
shown in the colored illustration 
directly above. 

If a contact should stick or weld, 
it will fail to rise to its ‘open’ posi- 
tion and thereby indicate that the 
respective ‘link’’ remains closed—a 
plainly visible warning signal to the 


maintenance man. 


Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wis. @ In Canada 


ALL 


Bulletin 712 Form 2F Size 1 
combination starter with visi- 


ble contact disconnect 


ra“ 


ae | 


>. 


s 


> 


a 


Allen 


© 


a 
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A unique feature of the new line are 
the interlocks built into the discon- 
nect lever. 

First —the disconnect lever is inter- 
locked with the door latch so that 
the door cannot be opened unless 
the lever is in the OFF position. This 
assures that the starter is ‘“dead” 
when the cabinet is open and is safe 
to inspect. 

Second —the disconnect lever has 
a concealed release pin used only 
by authorized persons for opening 
the cabinet door, if needed, without 
shutting down the motor. 

Standard operating lever permits 
use of one to three padlocks to lock 
in "off" position, but also can very 
simply be changed to permit pad- 
locking in “on” position. 

These new Bulletin 712 combina- 
lion starters are available in NEMA 
Type 1, 4, 7, 9, and 12 enclosures. 
They are listed from 1 to 100 hp, 
220 v; 200 hp, 440-550 v. 


Bradley Canada Ltd., Galt, Ont. 


LEY 





Waldes Truarc Retaining Rings Eliminate Machining— 
Provide Stronger Assembly, Greater Accuracy 


Knob Sub Assembly 


The American Hardware Corp., New Britain, Conn., 
uses 4 different types of Waldes Truarc Retaining 
Rings in the original design of these famous Corbin 
and Russwin Heavy Duty Cylindrical Locks. Truarc 
rings improve product performance, eliminate 
rejects, and cut labor costs 


Truarc Beveled Ring 

Series 5002) couples the 

knob to the knob shank 

It eliminates two tapped holes 

and two screws, provides stronger assembly and greater 


accuracy. Beveled ring takes up end play rigidly 


Spindle Sub Assembly 
Tf 


Spindle sub assembly “A” has 
two Waldes Truarc crescent 
rings (Series 5103) used as 
locating flanges for rollback 


This saves labor and maintenance, Knob unlocking mechanism 


uses one Truarc E-ring 
improves performance and accuracy, 


( (Se 3: 
eliminates rejects. Spindle sub Series 5133) as a spring 


wpe retainer and one inverted ring 
assembly “B’ uses one crescent ring 


as @ spring retainer and os a (Series 5108) for retaining the cylinder plug 


Rings are re usable in the event of dis 


locating shoulder for washer. 


Whatever you make, there’s a Waldes Truarc Retain 
ing Ring designed to improve your product...to save 
you material, machining and labor costs. They’re quick 
and easy to assemble and disassemble, and they do a 
better job of holding parts together. Truarc rings are 
precision engineered and precision made, quality con- 
trolled from raw material to finished ring. 


assembly for maintenance. Rejects are eliminated 


different sizes within a type...5 metal specifications 
and 14different finishes. Truarc rings are available from 
90 stocking points throughout the U.S.A. and Canada. 
More than 30 engineering-minded factory represent- 
atives and 700 field men are available to you on call. 
Send us your blueprints today...let our Truarc engi- 


neers help you solve design, assembly and production 


36 functionally different types...as many as 97 problems... without obligation. 


For precision internal grooving and undercutting Waltides Truarc Grooving Tool! 


Send for new catalog supplement 
Waldes Kohinoor, inc.,47-16 Austel Place, L.1.C.1,.Y. 
Please send the new supplement No. 1 which 


WALDES | 
brings Truarc Catalog RR 9-52 up to date 


(Please print) 
Name 
Title 
Company 
Business Address 


RETAINING RINGS Zone State 


WALDES TRUARC Retaining Rings, Grooving Tools, Pliers, Applicators and Dispensers are protected by one or more of the following U.S. Patents: 2,382,948; 2,411,426; 
2,411,761; 2,416,852; 2, 420,921; 2,428,341; 2,439,785; 2,441,846; 2,455,165; 2,483,379; 2,483,380; 2,483,383; 2,487,802; 2,487,803; 2,491,306; 2,491,310; 2,509,081; 
2,544,631; 2,546,616; 2,547,263; 2,558,704; 2,574,034; 2,577,319; 2,595,787, and other U.S. Patents pending. Equal patent protection estabiished in foreign countries 


oS 
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How Dayton V-Belts enabled 
appliance makers to design 
more efficient, compact Washers 
and Dryers of higher styling! 


Case History Spec. No. K12078 


The Problem: Obtain peak drive pe rformance for 
new automat dryet designed with a highly re 
stricted spec d range heretofore impracti¢ al. Reduce 
inherent drive nous 

The Approach: Develop spe ial V-Belts and build 
test machines which will duphi ate exact dryer 
conditions 

The Solution: New V-Belt 100% effective in main- 
taining desired speed within required limits, elim- 


ination of drive nous 


Dayton V-Belt turns dryer drum, silently, at exact 


$ relate th ssful effort 


tain and hold 


The Problem: 


1O} 


idler ty 


Approach to Solution: 
a Alt onsult 


rey w ol 


tron with apy 


itor Dayton \ 


lat 
Lid 1 


notor dl 


| 
2. lest machines 


5 we 


be 


in h King 


speed required to produce dry, fluffy clothes. 


tlibrated that infinite | dq different 


sample V-Belts at 
ples \ 


ial ould be measured 


thank to Daytor ind Dayton V-Belt 
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Case History Spec. No. 114133 


The Problem: Tortuous back bend, limited take-up 
lleys combine to create unusually 
-Belt drive on washer. 

hly flexible V-Belt 


ficient of 


area plus small pu 
rugged conditions for V 


The Approach: Build new, hig 
with low-stretch qualities and high co-e 
friction. 


The Solution: New belt maintains t 
nates vibration and ‘stays put” within adjustable 


ension, ¢limi- 


limits. 


Sp Cc. . g g g y g g ul . 


The Problem: 
Washer drive 


<ry I] 
Silidal 


| illed for V B It to oO rat 
Pulicy ubjected tf a tortuous back-bend u 


pret 


The Approach to Solution: 


ming t 
va \ Be lt W h the Nnecessasry fle Kil ility 
yu Dility and tet 


ite on the small pulleys and take the terrifi 


Case History Spec. No. 013912 


The Problem: To obtain maximum power trans- 


mission for washer employing V-Belt in restricted 
space over sub-diameter pulle ys 
possibilitie s for develop- 


The Approach: Explor 
ing a V-Belt with unusually low stretch factor 


The Solution: New V-Belt produced for present 


production Follow-up © search and development 


instituted for later improved models. 


bend it was also ne ' 
Vy to pro\ ck i mooth back urtas 


The Solution: 


Spec. No. D13912 em 
. e hasi : 
phasizes value of engineering assistance on 
The Problem: ce of automatic washer drive 


S | ‘ 
Da limitations requir d V-Belt transmit full 
tremely small sub-diameter pulley a 


t without 


Approach to Solution: 
'. Experimental V-Belt 


oO provid 


iddition, 1 


The Solution: 
A V-Belt was produced 


urement of ‘ 
i of the new automat 
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Further Development: 
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bring off-shore navigation 


to accuracies within yards 


Lorac (LOng Range ACcuracy), one of the 
newest methods of close tolerance navigation, 
is now providing pin-point positioning for ship 
at sea, well awa from land or other navigational 
marke) Developed by the Sei mograph Service 
Corporation, this novel system compares the 
pha e relation hip of three sets of radio signal 
to Tix position 


Lorac accuracy depend on the hip’ receiver 
having laboratory type dependability and pre- 
eision under extreme corrosive atmo phere and 
rough handling. Yet the servo phase resolver 
and indicator can spot position to within a 
matter of yard 


This all-important servo indicator-package 
was designed and built by Transicoil to meet 
the specific requirements of shipboard use. 
When coupled to the electronic section of the 
receiver, thi unit continuously measures the 
phases of the incoming ignals by comparing 
the phase of the beat frequency with a modu- 


The Transicoil servo assembly used in the Lorac 
receiver. Components include a 400 cycle oscillator 

ipply for two indicators and two servo amplifiers 
System is built on separate chassis to permit the 
indicators and amplifier 
parts of the ship 


to be located in separate 


lated reference signal, and presents the position 
information on the counter-pointer type dial face. 
The Lorae system is typical of the way in 
which Transicoil can solve your servo problems 
to bring new measures of accuracy and depend- 
ability. Transicoil will develop and manufacture 
a complete “package” servo system to conform 
to your individual requirements. You pay only 
for results—on a fixed fee basis for equipment 
delivered and functioning properly 
Write today for further information, outlining 
your servo problem. 


‘s TRANSICOIL CORPORATION 
a 


Worcester, Montgomery County - Pennsylvania 
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DRIVER-HARRIS 


salutes a great engmeerme achievement 
c X C 


CUTLER-HAMMER 


Eutectic Overload Protection 


Cutler-Hammer engineers made history with 
their eutectic alloy type overload relay for elec- 
tric Motor protection Virtually all leading manu- 
facturers of motor control today offer this type 
of overload protection, And more than 25 mil 
lion electric motors in daily use bear witness 
to the acceptability and dependability of this 


proven protec tion, 


Driver-Harris salutes this Cutler-Hammert 
achievement. The Cutler-Hammer Eutectic Over- 
load Relay shows the dependability of certain 
alloys in practical use. In the Cutler-Hammet 
Relay, both the eutectic element which must 
function so precisely and the heater element 
which causes it to function are alloys. We are 
proud that Driver-Harris Nichrome is the re 
sistance alloy used in the heater element of 
millions and millions of these successful over- 


load relay Ss 


It is not surprising that Driver-Harris alloys 
are selected by so many leaders of American 
industry. Driver-Harris alloys are the product 
of manufacturing methods employing the most 
precise metallurgical checks and quality con- 
trols. Nichrome*V and Nichrome* have long 
been accepted as the standard by which all elec- 
trical resistance alloys are measured, And these 
are only two of the 112 special purpose alloys 
developed by Driver-Harris since 1899 for elec- 
trical heating, resistance, and electronic appli- 
cations. Do you need a special alloy? Send us 


your spec fications. 


*T.M. Reg. U.S. Pat. Off 


° 


SERVICE CAKDS, PREC 


Why Eutectic Alloy Overload Relays Stay Accurate 


Basic in any overload relay is the need of hav 


ing a disconnect mechanism 


respond to dangerous heating of the 1 


olor windings All such relays usé 


heater coils in series with the winding 


to provide the danger signal within 
erload 


increased heating 


the control unit. In the millions of o+ relays 


using cutects alloy 
elements to respond to the 


alloy melts As 


must alwa , be 


disconnect occurs when the 
this alloy has one definite melting point, the overload relay 
accurate, regardless of how often or how infrequently 


it operate 


9ON, NEW JERSE 


COMPANY 
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DON’T GIVE UP 


WITHOUT TRYING AN 


R/M CTefeon 


PRODUCT 


What are you striving for—product 
improvement? —better equipment per- 
formance?—a more economical 
process? A product made of “Teflon” 
by R/M could well be the missing link 
you’re seeking. For R/M_ has been 
working with this wonder plastic ever 
since it was produced and, with it, has 
solved some of the very toughest 
problems encountered in recent years 
by electrical and electronics engineers. 

It is quite conceivable that R/M has 
already faced your particular problem 
and come up with a solution to it. So 
take advantage of the skill, experience 
and unmatched help that R/M_ can 
offer you. The many different products 
pictured indicate R/M’s versatility in 
“Teflon”? manufacture. We can fab- 
ricate to your own specifications or 
supply you with ‘“Teflon’”’ in the form 
of rods, sheets, tubes or tape (in 13 
colors conforming to military standard 
color code). For further information, 
write today. 


Properties of “Teflon”: High dielectric 
strength e¢ Moisture absorption zero e 
Unaffected by weather ¢ Excellent heat 
stability up to 500° F. in continuous op- 
eration ¢ As tape, leaves no carbon residue 
along the discharge path e High impact 
resistance @¢ Nonadhesive ¢ Stretches 
easily ¢ Tensile strength 1500-2500 psi. 


*Du Pont trademark 


RAYBESTOS-MANHATTAN, 


PLASTIC PRODUCTS DIVISION, Manheim, Pa. 


FACTORIES: Manheim, Pa. « Bridgeport, Conn. * No. Charleston, S.C. + Passaic, N.J. « Neenah, Wis. « Crawfordsville, ind. « Peterborough, Ontario, Canada 


RAYBESTOS-MANHATTAN, INC, Asbest 


Rubber Covered Equipment 


Textile 


Indu 


e Laundry Pa 


trial Rubber 


' 


z 


1 Cove 


veered Plast 


Brake Linings « Brake Blocks e Clutch Facings « Fan Belts © Radiator He 


INC. 


e 


Metal Products ¢ Abrasive and Diamond Wheels « Bowling Ball 
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from face to terminal block 


type 412 
TIME DELAY 
RELAY 


bes 


iT | 
ts i he + | q 
Mal) 


NEW—Repeat Accuracy within + ‘4 of 1% of 
full scale (30 sec. and longer ranges); + 2 of 1% on faster 
timers. 


NEW—Full Vision Dial. 300degree scale assures 
precise settings and fast, accurate readings. Dial and pointers 
protected by transparent cover. 


NEW Contacts, rated |5 


> amps., give positive quick- 
make, quick-break operation. Contacts are of silver cadmium 
oxide with ability to handle high inrush currents. 


NEW Fiexibility in wiring. Nine-position terminal block 


offers side or rear connection, presents a variety of wiring 
possibilities 


NEW Reset Shock Spring Design Iiabora- 
tory tested for more than a million operations. 


NEW Friction Setting Mechaniam allows 
adjustment even while timer is operating 


NEW—Ratchet Clutch operated by powerful relay, 
provides instant action, no slip. 


NEW O-Ring Retainer permits quick removal of 
bakelite housing, exposing entire timer mechanism. 


Timer driven by high torque (30 in. oz. at 1 r.p.m.) Cramer 
Type 112 Synchronous Motor. 


Ue R. W. CRAMER CO., xc. 


SPECIALISTS 1N TIME CONTROL 
BOX 86, CENTERBROOK, CONNECTICUT 





@SmemeRAL ELE IC 


G-E control components cut assembly 


GENERAL ELECTRIC CONTROL COMPONENTS ON LARGE PANELS-—-SUCH AS THIS STEEL MILL UNIT—HAVE RECORDS OF OUTSTANDING 


Wide Range of General Electric 


LONG-LIFE CONTACTORS available in ratings ACCURATE RELAYS, ranging from general DEPENDABLE DC STARTERS available in all 
from 1-2500 amperes, and can be specified purpose control type to special relays, meet popular NEMA sizes help give your motors 
mounted or unmounted your own varying requirements complete protection 


G-E control components ranging from 
UM 
available for all types of contro! boards. 


STARTERS CONTACTORS RELAYS 





PERFORMANCE AND RELIABILITY. 


Whether 


or small panels for machine tools, General 


you build large steel mill panels 


Electric’s complete line of easy-to-install 
control components will help cut valuable 
assembly time 

G-E contactors, relays, resistors, start 
ers, and rheostats have proven reliable 


in industry-wide applications. These con 


trol components are designed to give 


top performance inde ill 


types 
operating conditions 

Fast delivery is 
should specify G-E control component: 
Stocks of standard units are available 
from warehouse 
And, speci illy 
ceive particular attention at the factory 


another reason why you 


throughout the counts 
lesigned components re 
If you have any problems concerning 
control components experienced G-E en 
ulable to help you select the 


correct components to help you meet your 


gineers are av 


requirements. Contact them at your neat 
est G-E Apparat is Sales Office. General 
Electric Company, Schenectady 5, N. Y 


Control Components Available 


RUGGED RHEOSTATS for field application 
are available in plate type construction for 
circuits up to 600 volts maximum. 


RHEOSTATS 


RELIABLE RESISTORS in sizes ranging from 10 
to 5000 watts are manufactured in single or 
multiple units to meet your particular need 


G.E.'s complete line of control components 
are used in large panels (left) or in small 
panels as shown above 


General Electric Company 
Apparatus Sales Division 
Section E784-2 
Schenectady 5, N. Y 


Check below for further product 


information 


Starters Rheostats 
Contactors 


Relays Resistors 


COMPANY 


city 


Progress /s Our Most /mportant Product 
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A child’s conundrum becomes a matter of life and death... when radar tells 
a lie. When our radar tracks attacking aircraft...or an incoming missile... the 
lives of all of us on target balance on the pinpoint of a mathematical riddle. 


How high is up? It depends on the point-of-viewing. 


Because of earth’s curvature, radar sees an interloper...100 miles away... 
6600 feet lower than it really is. Readings must be corrected instantaneously 
before being fed to our interceptors...otherwise, attacker and defender 
play true or false at twice the speed of sound. 


Electronic Engineering Company of California has designed an analog computer 
that makes this vital correction...converting radar observation into true 
Helipot makes precision potentiometers altitude above sea level. The computer continuously solves the equation 


linear and non-linear in the widest choice 

of sizes, mounting styles and resistance H H. ? (R, 2r) 

Many models are stocked for immediate 

shipment... our engineers will gladly adapt The mathematics are complex. The mechanism, with a two-gang HELIPOT* 


standard models to your requirement 


: series A precision potentiometer at its heart, is beautifully simple. Both are fully 
Or design entirely new HELIFE T pre 


potentiometers for you described in a new application data sheet. write for Data File 402 


1 ie thes em 


elipot ... 


Helipx t Cory 


udena. Ca 
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= =. ONE LOOK 


and you can see the 
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CONVENTIONAL AIR CYLINDER 


OleOle Ne ee ae da 
BELLOWS AIR MOTOR — 


ee 
Tar eh ee he 
and requiring but one air connection. 


Design engineers looking for simplicity and advantages this compact power unit offers. The 
economy in air circuit installations will find a 


quick answer in the two circuits sketched in 
this ad. One shows a conventional air circuit 
with separate air cylinder, separate speed con- 
trol valves, separate directional valve and the 
piping required to install the circuit. The other 
shows the Bellows Air Motor—the complete air 
cylinder package—with directional valve and 
speed control valves built in, and its single 
air connection. 


big advantages are precision control and im- 

proved performance. Response is lightning fast; 

action is smooth and positive. And coupled with 

improved performance is minimum maintenance 
less time out for servicing. 


The Bellows Air Motor offers you a choice of 
built-in directional valves: 8v or 110v elec 
trical control, explosion-proof electrical control, 
manual control, or pilot valve control—in five 
But simplification of design and installation bore sizes: 1”, 194”, 214", 3°24" and 44”, and 
problems is actually one of the less important in any stroke length 


This new four-color, 24-page bulletin gives full technical data on Bellows 
Air Motors 


It is free on request. Ask for BM-25. Write Dept. EM-456, The Bellows Co., 
Akron 9, Ohio. In Canada, Bellows Pneumatic Devices of Canada, Ltd., 
Toronto. 


The Bellows Co. 


AKRON 9, OHIO 


1379A 


FIELD ENGINEER OFFICES IN EVERY INDUSTRIAL AREA IN THE UNITED STATES AND CANADA 
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CYCLES 
ASA 


OVER-TEMPERATURE THERMOSTAT 


CUT-OUT CUTS OUT 


AUTOMATICALLY 
GUARDS AGAINST ae 
BURNOUTS TEMPERATURE 


MANUAL 
RESET 


é _ 
J me 
Wi 
et a The Robertshaw” H1 Thermostat combines 


CTS: ene temperature control with single pole 
. ) switch. Current is automatically cut off and 

} switch locked in open position if tempera- 
‘ ge : | ture at any dial setting, through any cause, 
nh 


< 


exceeds temperature range of control by 
P approximately 7‘ in liquids or 12 in air. 
«a9 Switch remains open until manually reset. 


SOLENOID LOAD PARALLEL LOADS 


’ 
: a » EN % \ THREE PHASE HEATING ELEMENT OR 
7 » aa 
7 
Ya 


_ ELEMENT 1 
‘4, ELEMENT 2 


ELEMENT 3 


PILOT LIGHT PILOT LIGHT LIMIT SWITCH 


THERMOSTAT 


RESET BUTTON 


Robertshaw is the largest manufacturer of thermostats for 
commercial and industrial applications, For a full discussion 
of your specific needs, write today 


Robertshaw-Fulton Controls Company 


Youngwood, Pennsylvania 


Please send more information on your H1 
Also send information on a control for following application entshaw ow 
- 
® 
COMPANY Mr. Controls CONTROLS COMPANY 


ADDRESS Robertshaw Thermostat Division, Youngwood, Pennsylvania 
city ZONE Robertshaw-Fulton Controls (Canada) Ltd., Toronto 
By LARGEST MANUFACTURER OF THERMOSTATS 

FOR COMMERCIAL AND INDUSTRIAL APPLICATIONS 
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The DESIGN 


Convention Hall 


ENGINEERING / Puitavetpu 
SHOW 


May 14-17, 1956 


M k it Now you can see in action and 
a e ! see 


compare hundreds of design components 
lighter ... Stronger... in person—in one place, under one roof 
faster. ..less expensive... 200 outstanding progressive manufacturers will 
easier to produce... 
more attractive ... quieter... 
easier to operate... 
more automatic... 


present a huge array of the things you can 
incorporate into the design of better products for your 
company. A visit to the Design Engineering Show ts an idea trip. 
Exhibitors will show countless new applications of their 
products to suggest to you scores of ingenious solutions 
to your design problems. There'll be graphic demonstrations 
Find eo of physical, chemical and electrical properties; opportunities 
to discuss your needs with top technical experts; product 
the materials, components, samples available for you to test for yourself. 
fasteners, finishes, 
parts, shapes and forms 
you need to solve 
your design J DESIGN ENGINEERING SHOW 
problems. Clapp & Poliak, Inc. 
341 Madison Avenue, New York 17, New York 
Murray Hill 4-3432 


Plan now to attend! Write for free registration cards and 
information about the concurrent conference to 


THE DESIGN ENGINEERING CONFERENCE 


Sponsored by Machine Design Division of the American Society of Mechanical Engineers 


eM Le a eee ee 
engineer procurement; selection of engineering materials; methods of miniaturization; inventions and patents. 
Write for complete Conference program and registration forms. 
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Control gaging cycle of 
from 60 to 120 parts a minute 


An electronic sorting gage automat- 
ically sorts mica parts at the rate of 
from 60 to 120 pieces per second with 
help of two MICRO precision switches. 
The parts are sorted into eight dif- 
ferent thickness classifications. The 
gaging cycle is initiated by the op- 
erator who breaks a photoelectric 
beam with the piece of mica in the 
hand. The switches are operated by 
timing cams to control the various 
steps. 


Three factors—extreme precision, 
accurate repeat operation and long- 
life dependability—were MICRO 
switcH characteristics that influ- 
enced their choice. 


Speed operation of 
Comparators by 50% 


Two MICRO precision switches help 
make the operation of an optical 
comparator faster, safer and more 
automatic. Used as upper and lower 
vertical limit switches, they make it 
impossible to raise or lower the work 
table beyond previously adjusted 
limits. 


This process speeds work up to 50° 
by leaving the operator free to posi- 
tion his work quickly without fear 
of damage to the machine. 


The switches used were chosen be- 
cause of their quick and dependable 
response, their sealed plungers to 
resist entrance of dust or dirt and 
their convenient mounting and wir- 
ing arrangements. 


6 switches indicate fighter 
wing flap position 


Six of these new cylindrical switch 
assemblies are used on a military 
fighter plane to let the pilot know 
the position of his wing flaps. 


The aircraft engineers told us that 
the MICRO precision switches were 
chosen because (1) space was very 
limited (2) the switch was exposed 
to ice, oil and dust and required an 
excellent seal and (3) absolute reli- 
ability was mandatory. 


64 Subminiature Switches 
in Airborne 
Navigation System 


Sixty-four Micro Subminiature 
Switches, grouped on a panel which 
measures but 5%” wide by 7%” long, 
perform important functions in the 
card reader of an airborne naviga- 
tion system. 


The switches are actuated by holes 
in punched cards and transfer infor- 
mation from the cards to the com- 
puter which gives the information 
to enable a pilot to fly a selected 
course. 


Engineers chose MICRO Subminia- 
ture Switches because they combine 
unusually small size with the utmost 
precision and reliability required in 
such delicately adjusted equipment. 


sos Unlimited or 


How a mercury switch adds 
to your barber shop shave 


Lather that oozes into your barber’s 
hand from his counter dispenser, 
does so because of the action of a 
HONEYWELL Mercury Switch. 


Depressing a plunger on top of the 
dispenser tilts the mercury switch. 
This starts a motor and the lather is 
delivered by the turn of a plastic 
worm screw. The switch fits easily 
into a streamlined design and is un- 
affected by the moist environment. 


Small HONEYWELL Mercury Switches 
such as this meet the demands of 
small load circuits and applications 
where space and economy are criti- 
cal factors. They are widely used by 
designers of animated displays, con- 
trol and indicating devices, home 
freezer units, alarms and in hun- 
dreds of other tilt motion, low force 
applications. 


31 MICRO precision switches 
in automatic riveting press 


MICRO SWITCH enclosed switches are 
used to give foolproof control of the 
various steps of an hydraulic rivet- 
ing press. Thirty one switches con- 
trol the ten automatic operations by 
which a plate is riveted to an air- 
craft crankshaft. 


| 
| 
| 


~~ 


~ 


Automatic action of the switches 
protects press and crankshaft alike 
against damage caused by misalign- 
ment of the part being processed or 
from carelessness on the part of the 
operator. It is impossible to operate 
the press unless parts are properly 
seated. 


The designers chose MICRO SWITCH 
controls for this highly complex 
equipment because of their recog- 
nized precision, dependability, 
sturdy construction and long-lived 
performance, 
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MICRO P° 


-»-THEIR USE 


ecision 


“Inspects” ammunition 


rounds—one every 
four seconds 


MICRO precision switches—34 of 
them—perform key functions in 
an automatic gage, perhaps the 
largest ever built. Fully loaded 
ammunition rounds, weighing 43 
pounds, are given final checking 
for profile and alignment at the 
rate of one every 4 seconds. The 
result is increased assurance of 
uniformity and lower inspection 
costs. 


The switches control each step of 
the electro-pneumatic gaging 
cycle, position the shells on the 
conveyor and stop the machine at 


Send for new Catalog 83 on 
Industrial enclosed switches. 


any deviation from normal. 


® Extreme reliability of 
performance 


Long life dependability of 
operation 


Low actuating force required 


Small size with rugged 
construction. 


requirements, 


1S A PRINCIPLE 


En- 
gineers chose MICRO SWITCH for: 


T 17, ¢ . 


switches 


OF GOOD DESIGN 


Heavy duty switch operates 
57,000 times a day 


with precision 


MICRO precision switches are designed 
for both precision and reliability. 


CG 


As precision 
switches for the 
control of the 
steps of an auto- 
matic grinder 
they had to be 
ruggedly housed, 
unaffected by oil 
splash, conven- 
iently mounted 
and actuated. In 
addition, they 
had to be capa- 
ble of sensitive, 
high-speed oper- 
ations—some of them every 1% sec- 
onds, three shifts a day. This means 
57,000 precise operations in a 24 
hour period, day after day. 


Three different types of switch actu- 
ation were required—roller arms, 
rollers and straight plungers. Versa- 
tile adjustment of roller arm and 
roller mechanisms in these MICRO 
heavy duty switches permitted 
mounting in minimum space. 


Let MICRO SWITCH 
Engineering Service be your 
short cut to better design 
MICRO SWITCH Engineering Service is 
made up of experts on just one thing 

— precision switching problems. 


Whatever your design problem, its 
solution may easily be expedited by 
consultation with an engineering 
service that has helped in the solu- 
tion of many complex electrical 
switching problems. 


MICRO SWITCH may have already 
solved a problem similar to yours— 
for somebody else. Should your 
problem turn out to be entirely new, 
MICRO SWITCH can—and will —de- 
velop the switch you need. 


MICRO SWITCH Engineering Service is available to help you 
select the exact switch or switches suited to your 
Branch offices are located in key cities. 


MICRO SWITCH 


A DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR COMPANY 


In Canada, Leaside, 


iH 


FREEPORT, ILLINOIS < 
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CLOSE TO THE 4 


BILLION DOLLAR MARK 


Torrington air-impellers 


are contributing to the quality 

and saleability of products valued 

at nearly $4 billion a year. A 

partial list of product categories: 

Room air conditioners 

Automobile heaters and war- 
conditioners 

Cooling towers 

Commercial coolers 

Window ventilator 

Kitchen fans 

Hassock fans 

Electronic cooling devices 

Space heaters 

Oil burners 

l/nit heaters 

If you have a design or manufac- 

turing problem involving air- 

impeller equipment, Torrington’s 

industry-wide reputation is your 


assurance of quality and service 


TH € 


TORRINGTON 


MANUFACTURING COMPANY 
TORRINGTON, CONNECTICUT 
VAN NUYS, CALIFORNIA: OAKVILLE, ONTARIO 





Aboard 
Uncle Sam's 
m ight y 
new 


klat Tops. 7 


RADIO RECEPTOR SELENIUM RECTIFIERS 
used in the power supplies for 


BATTERY CHARGERS SWITCHBOARDS 


Huge aircraft carriers like the USS Saratoga and Forrestal 
demand complete reliability from a vast network of men, 
machines and components working together under all kinds of 
stress. Aboard these new fleet giants are power conversion units 
made by our customer, Ther Electric and Machine Works, 
Chicago, Ill. and key component in each unit is a Radio 


Rec eptor Selenium Rectifier 


Because of their rugeedne ss, Radio Receptor rectifiers were 
selected to meet the severe service and environmental conditions 


requiring long life and dependability 


RReo. rectifiers constantly meet the stiffest requirements of 
government and industry. If your circuitry involves a problem in 
rectification, submit your specs lo our engineering department. 
We'll be glad to make recommendations, without obligation of 

I omplete depe ty The course. Write today to Dept. kM 


10 KW hattery 
Receptor ele 


Semiconductor Division 


RADIO RECEPTOR COMPANY, INC. 


In Radio and Electronics Since ]922 


240 Wythe Avenue, Brooklyn 11, N. Y. © EVergreen 8-6000 


Radio Receptor Products for industry and Government: Selenium Rectifiers « Germanium Diodes 
Thermatron Dielectric Heating Generators & Presses « Communications, Radar & Navigation Equipment 








rrent Motor 


KINAMATIC « new standard 


in direct-current motors, 


gives your machines wider 


speed ranges, greater output 


To meet modern industrial needs for faster, more auto 
matic, more continuous production, General Electric has 
designed an entirely new direct-current motor the d-« 
Kinamatic 


Designed for Automation Now, a direct-current motor 
has been designed for the modern job it has to do ~ either 
as individual motor drive or in regulating systems. The 
new General Electric d-c Kinamatic motor supplies the 
wide speed range and versatility required for today’s 
manufacturing methods. It is designed for the close con 
trol of machines and split-second timing of processes 


essential to higher output 


Accelerated Production The new d-c Kinamatic motor 
will modernize your equipment, give it increased power, 
higher speeds, greater output capacity. With the quick 
acting G-E Kinamatic motor, your machines will process 
a greater variety of products faster easel 


and with less maintenance and spoilage 


More Powerful By combining advanced design with 
improved materials and manufacturing techniques, 
General Electric engineers have packed more power into 
the entire Kinamatic line. The powerful Kinamatic motor, 
with new stamina and durability, is ready to become one 
of your most effective weapons for keeping costs down, 


for meeting competition, for boosting productivity levels 


Engineering Help Industrial specialists in 149 con 
veniently located General Electric Apparatus Sales 
Offices have the complete story on how the new d- 
Kinamatic motors and generators can benefit your 
operation. For full details, contact your G-E Sales 
Representative, or write for Bulletin GEA-6355. Direct 
Current Motor and Generator Department, General 
Electric Company, Erie, Pennsylvania. 


* Trade Mark of the General Electric Company 
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Here It Is! 
the New 


‘Miniature 


eC 


For Aircraft and 
Industrial Controls, 
Actuators, Relays, 

tia Ee 


CHECK THESE FEATURES: 


@ Unexcelled Shock and Vibration sto : : , 5 
Resistance — precise operation sensitive snap switch for applications requiring extremely 


unaflected by 10 G's vibrator 


This Klixon Sine Switch (J series) is a highly precise, 


from 0-500 « ps 


small movement differential with high resistance to shock 
Small Movement Differential 


than .OO]} 


and vibration. Movement differential as well as operating 
High Current Carrying Capacity 


0 amperes, 40 VDC and 115 VAC and release forces can be adjusted and set to meet a wide 
Minimum Effect from Antbiont z ; : . 
Temperature 6$° and +275 variety of application requirements. Once calibrated, the 


pperation 


iin Mites in: meee Neel lin: ol KLIXON Sine Switch precisely maintains its operating 


omparable units 


Long Life 100,000 cycles mini characteristics throughout its life. 


num 


\vatlable witha variety of actuators 


Write for Catalogue PR-1100 which gives performance 


KLixoN characteristics on the J series and other 


Klixon Precision Sine Switches. 


METALS & CONTROLS CORPORATION 


SPENCER THERMOSTAT DIVISION 
104 FOREST ST., ATTLEBORO, MASS. 





Design for Planned Obsolescence 


A “LIFETIME” GUARANTEE was a potent mer 
chandising tool a generation ago. We expected 
our appliances and other household goods to 
last a long time, and to give good service, 
during such lifetime. So long as such service 
was given, there was no particular necessity 
to replat e these appliane es with newer models. 
And since the tempo of technological change 
was far slower than it is today there was also 
no particular incentive-—design-wise—to re 
place the old with the new, except infre 
quently. 

But today the situation is vastly changed 
We are experiencing a steadily expanding 
gross national economy. Full employment is 
indicated for the foreseeable future. Our con 
temporary way of life is characterized by a 
desire for better 
things. This planned obso 


lescence is, of course, nothing new in the 


change, for newer and 


philosophy of 


automotive field: there, it has become an 


What 


we are about to experience is its extension to 


integral part of our American mores. 
other fields as well, and particularly to ap 
pliances. On a broader front, the same trend 
is likely to extend to commercial and indus 
trial equipment. The hard logic of our na 
tional economy, far more than the psycho 
logical reactions of the consumer, would 
support the need for a broad policy of planned 
obsolescence in order to take the maximum 
idvantage of our potential for productivity 
and technological progress 

What does this mean to those men who are 
responsible for the design engineering ol 
these products? First of all, it means that 
design for planned obsolescence becomes a 
legitimate objective. But such design cannot 
succeed in its purpose unless it is coupled 
with design for eflicient servicing and main 
tenance during the life of the product. We 
have already established the point that the 
consumer will today accept the philosophy 
and the fact of planned obsolescence. He no 


longer expects, nor indeed cares for, a guat 


antee for “lifetime” service. He will readily 
purchase an appliance, say, to serve him for 
no more than two or three or five years, to 
be replaced at that time by a newer, and pre 
sumably better model. But he will not accept 
this limited life for the appliance if he is to 
be burdened with service and maintenance 
problems and costs during the same period 

“Civilian” products will now have to be 
designed with the same motivation as the 
military: (1) Reasonably short life span, but 
ability to withstand severe operating condi 


tions. (2) Provision for factory-guaranteed 


expendable, and replaceable subassemblies 
The manufacturer of an appliance will have 
to be able to guarantee to the ultimate cus 
tomer failure-free performance for the pre 
dicted service life of the product. This guar 
antee will encompass the obligation to replace 
failed units, and subassemblies promptly and 
without servicing cost to the consumer. The 


OO-day 


traditional vuarantee 


against de 
fective parts is no longer sufficient; in fact, 
it may be a poor reflection on the design 
ability and reliability of the manufacture 
and the reliability of the parts and material 
All this points to 


an increasing use of so-called “premium” or 


that go into his product. 


‘high-performance’ materials and 


compo 
nents 

Gilt. glamour. and vadgetry are not enough 
A $300 clothes washer 
should not cost the consumer another $50 in 
the first year 


defective 


to assure perlormance 


operation for servicing som 
parts that failed after a 90-day 
period, And this happens all too often! Plan 
ned obsole scence Is i necessity in our ex 
panding economy. The consumer accepts this 
necessity: in fact, he welcomes it, for he wants 
newer and better products in his home. But 
the manufacturer must design with quality 
lailure-free components and materials and 
must take over the obligation to assure the 


consumer of trouble-free operation over the 


uaranteed \ife of the appliance 





Simplification of 
Control Circuits 


Inswers to fiwe circuit problems 


ire considered, involving: 


(1) Selection of the right relay to im 
prove reliability of electronic circuits 


having a-¢ anode supply. 


Iddition of apparatus to reduce the 
number of leads needed. 


Lar ve reduction in 


equipment ob 
tained by rearrangement of the cur 
euu but with 


functions. 


some limitations on 


Use of rectifiers to replace less re 
liable relay contacts. 


Reliability 


increase in circuit complexity. 


obtained al expense ol 


THERE IS NO UNIQUE SOLUTION to the majority of engineer 
ny problems ( hoes ol one of several possible solutions 
is usually based on experience, past practices, or other 
vrounds. In the case of electrical control systems of any 
sort the problem is to make sure that a given circuit de 
signed to meet a set of requirements is an optimum se 
lection 

The methods of Boolean algebra* enable the designer t 
issure himself that redundant elements have not been 
used, This analysis is applicable to both electron tube 
systems and relay systems. The use of rectifier elements 
to combine voltages in parallel rather than use of con 
tacts to set up series current paths is a distinguishing fea 
ture of the electronic systems 

kven when a tentative design has been reached, there 
ise a number of questions as to reliability, as to the 
necessity of every feature, and as to the need for each 


omponent. The designer of airborne devices espe ially 


is, in the words of a famous designer. under pressure to 


-implicate and add more lightness.” Several routes to 


I 4 N ‘ it 


Ww. HT. HOLDEN, Consultine Engineer 


2042 Crary Street, Pasadena 7, Calif 


this end are available: He can choose different or special 
components ; introduce added equipment at one point to 
effect savings at others: add or omit protective features 
such as contact protection: provide additional trouble 
detecting features, and so on. In the following sections a 


variety of such cases are considered. 


Electronic Circuits Having A-C Anode Supply 


When thyratrons and three-element cold cathode tubes 
are used in control systems it is common practice to ener 
gize anode circuits from an a- supply as this enables the 
tube to become non-conducting at the next half cycle 
after the removal of the input signal. If the tube output is 
to result in the operation of a control relay, designers may 
find it difficult to specify the type of relay leading to 
minimum cost of apparatus and maximum reliability 
hour choices are considered here 

The current in these anode circuits is neither alternating 
nor direct, but consists of half cycle pulses, since the al 
ternate half cycles are suppressed by the rectifier action of 
the anode circuit through the tube. In such a circuit, the 
usual d-e relay will tend to vibrate and fail to hold its 
contacts closed, resulting in contact damage and mechan 
ical wear, aside from the objectionably noisy operation 
(A in Fig. 1) 


eliminates chatter and vibration, but now the circuit re 


Use of a shunt capacitor around the relay 


quires an additional series resistor to protect the tube 
igainst a large current surge through the capacitor. In such 
a circuit, the relay cannot operate falsely due to a short 
in the tube or wiring that shorts out the anode-cathode 
discharge path. 

Many circuit designers will specify an a-c relay for this 
application, as at B, reasoning that since the supply is al 
ternating, this type of relay should be specified. Extra 
circuit elements of capacitor and resistor are not needed 
with the a-c relay, but the circuit is ¢ apable of false opera 
tion on a short from anode to cathode 

There is available another circuit expedient, shown at 
( in Fig. 1. in which a rectifier, poled oppositely to the 
tube anode, is shunted around the relay. This rectifier 
allows the self-inductance of the relay to maintain current 
flow in the winding during the non-conducting half cycles 
of the tube anode. A suitable silicon, selenium or germa 


nium rectifier can be selected from the wide variety of 


types now available. This circuit will lead to trouble if the 





Circuit Ideas from 


The problem of designing complex control systems to 
fail safe and the associated problem of detection and 
in the 
epplication of automatic controls to production machinery 


correction of troubles must be faced and solved 
Up until now the most extensive application of such 
systems is to be found in the dial telephone exchanges 


In these effect 


systems, complication is introduced to 


While in 


example, 


reliability. control 


theory a single 
might handle all 


a failure of this 


common 
circuit, for the calls in a 
would halt all 


resulted from the 


central office, circuit 


traffic. Reliable service has provision 


tube shorts out. as then the rectifier is across line without 
resistance, 

The recommended relay for this application is of the 
slow-release type as indicated at D, Fig. 1, which requires 
The tube 


iround the core under the winding in one design. Other 


no auxiliary apparatus. relay has a copper 
forms use copper slugs around the core of the same diam 
eter as the winding and using part of the length of the 
winding space. From the standpoint of an external circuit, 
the winding becomes very nearly non-inductive since the 
sleeve or slug forms a short-circuited secondary for vary 
ing flux, and the current circulating in this sleeve will hold 
the relay operated for a short time after the winding cur 
rent has ceased to flow. 

These relays will not operate on alternating current 
ind are thus inoperative In case of an anode-to-cathode 
must be able 


short. The winding, however 


to dissipate 
the power produced by the 
in supply voltage across the 
resistance of the winding in 
this trouble condition. Slow 
have another 
that 
spring pile-ups are not pos 
sible 
pere-turns effective in hold 
closed fall to 
i rather low value toward the 
end of the 


eycle. Stop pins are not used 


release relays 


limitation in heavy 


inasmuch as the am 


ing the relay 


non-conducting 


ind a domed armature rather 
than a flat surface is some 
times used to prevent stick 
ing between pole face and 
armature 

Instead of the parallel ca 
pacitor, A, it may be possible 
to secure satisfactory opera 
tion by paralleling the relay 
resistor of 


winding with a 


Grid bios 


approximately the same 


This 
double the peak anode cur 


s#hmic resistance will 


rent in the tube. but is a 
simple and inexpensive ex 
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Telephone Practice 


of at least two common control circuits, and from auto 


matic testing and checking of their operation, plus 


trouble indicating and detecting or recording means 
together with the automatic provision of a second attempt 
using another control circuit 


lf a probability of 
failure of | in 1000 (a very poor degree of reliability) 


particular control circuit had a 
the use of duplicate circuits and second attempt will make 


1,000,000. These same 


principles can be applied in automation circuits for in 


the probability of a failure | in 


dustrial machinery control 


pedient where the power loss and current increase are 


not objectionable. This circuit is also difheult to operate 


on a-c from a short 


Lead Reduction in Remote Control Applications 


It is often found that the provision of multi-conductor 
cables to control stations at points remote from a common 
devic oC leads to an apprer iable t x pense it the wiring and 


installation of such systems. In an intercommunicating sys 


tem, for example each station requires a pall ol wires 


extending to every other station 


It is possible to reduce the number of leads in this 


general field of remote control by taking advantage of the 
properties of a circuit similar to © in Fig. 1. In Fig. 2 
two d-c relays are connected in series between control lead 
and ground and each relay is shunted by a junction recti 


poled oppositely if key Al at 


her. These rectifiers are 


aa 
s. 
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Output 


c 
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Fig. 1-—Electron tube circuit using a-e anode supply and 
operating an output relay. A—Use of d-e relay and aux- 
iliary capacitor and resistor, B—Use of we relay, C- 

Use of de relay and shunt rectifier. D—Use of slow- 


release relay. Grid bias supply from rectified supply uses 
doubler rectifier. 





the control station is closed, half-wave rectifier current 
is applied to the control wire in the form of positive half 
cycles. Relay J has its shunting rectifier poled non-pass for 
positive half cycles, and hence this relay will operate. It 
will hold on current from its own self-inductance flowing 
through the rectifier during negative half cycles. Relay 2 
is shorted out by its rectifier for positive half cycles. 

If instead K2 had been closed, negative half cycles 
would have been signaled and relay 2 would operate. If 
key A% is closed( or KI and K2 simultaneously) both 
relays will operate. Contacts on relays J and 2 can be ar- 
ranged as shown to select signal lamp /, 2, or 3. Various 
forms of this circuit have been applied to intercommuni 
cation signalling. 


Using this system, there are four states possible for a 


wire. Instead of the two states of a d-c non-polar system 
there are the states, positive, negative and both in sue- 
cession at the a-c frequency, and the de-energized state. 
One wire therefore can convey four different indications. 
and by using two leads, 16 states are possible, while three 
have no less than 64 separate conditions that can be rec 
ognized. 

Considerations of reliability make the use of the no 
signal condition undesirable in some applications, result- 
ing in 3 signals for one lead, 9 for two and 27 for a three- 
lead application. 


Detection of a Particular Number or Numbers 


A recent circuit problem involved the recognition of 
certain numbers out of a group of 10,000. The straight- 
forward approach would have used the relay tree tech- 
niques, as indicated in partial form in Fig. 3. The numbers 
are represented by 10,000 terminals, and those requiring 
special treatment are multiplied to relay X. This requires 
10,000 terminals, and 100 multi-contact relays of LOO 
make-contacts each, If several actions are required for 
various groups of numbers, additional relays Y, Z, ete.. 
can be provided, 

While this circuit is straightforward in its design and 
principles of operation, and is used in circuits such as 
the number group circuit of the crossbar telephone dial 
system, it is moderately prodigal of space and material. 
\ more eflicient use of circuit elements can be secured 
by the circuit of Fig. 4. While the circuit of Fig. 3 requires 
10 single-contact relays for TH selection, and 10 10-con 
tact relays to select the proper 100-contact relay used for 
T and U selection, the circuit of Fig. 4 utilizes 20 single 
contact and 20 10-contact relays only. 


84 


Only one action can be secured for a designated number, 
instead of a variety of treatments depending on the num- 
ber. Instead of 10,000 terminals, there are two groups of 
100 terminals each. One terminal in the TH-H group is 
selected by the 7H and H relays, and battery power is 
applied thereto, and in similar manner the winding of 
relay X is connected to the proper T-U terminal by the 
action of the T and U relays. If this combination cor- 
responds to a number for which X should be operated, a 
jumper containing a junction rectifier will extend from 
the selected TH-H terminal to the selected T-U terminal, 
and X will operate. Each terminal must be capable of 
taking a number of leads in parallel. 

If more information is desired on the basis of the num- 
ber selected, the induction translator developed by T. L. 
Dimond of the Bell Telephone Laboratories can be used. 
Here the jumpers are passed through the windows of as 
many current transformers as required. When a pulse or 
a tone is applied to the leads, its presence detected by 
suitable electronic devices on the secondaries of the cur- 
rent transformers. 


Use of Rectifiers to Replace Relay Contacts 


Although it operates satisfactorily, the circuit of Fig. 
1 has two disadvantages. It requires the use of 10 make- 
contacts on a relay. Few relays of the industrial control 
type have as many contacts as this. Telephone type relays 
have multiple contacts, but their adjustment and main- 
tenance by unskilled personnel is not desirable, and dirty 
contacts have been found to be a source of trouble. It 
was therefore decided that the circuit should be re- 
arranged to use only single-contact relays in the TH, H, 
T, and U positions. 

This circuit is shown in Fig. 5. Break-contacts rather 
than make-contacts are used on the H and T relays, and 
instead of two groups of 100 terminals each, there are 
four groups of 10 terminals each. As before, the opera- 
tion of the TH relay applies negative voltage to a TH 
terminal. 

The jumper is more complex than before, consisting 
of four leads terminating in a network of three rectifiers 
and a resistor molded into a casting resin. One of the 
leads is color coded and is connected to the resistor. It 
is used for connection to the TH terminal. The other 
three leads are connected from the H, 7, and U terminals 
to the resistor through germanium rectifiers. If H or 7 
terminals were grounded through normally closed con- 
tacts, the battery from 7H is grounded out through the 
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Fig. 3 (above)—The relay tree with 100-point and 10,000 
point forms. This circuit extends a connection from an 
input terminal M to the selected one of 10,000 output 
terminals, 


Fig. 4 (below)—Use of two 100-point relay trees to 
furnish the equivalent of a 10,000-point tree. A jumper 
containing a rectifier is run from the TH-H terminal to 
the T-U terminal corresponding to those numbers for 
which X should operate. 
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Fig. 5—Use of 40 single-contact relays and four terminal jumpers to 
accomplish same result as that ef Figs. 3 and 4. Relative economy 


“40 TH leads 


10H leads 5 | 


10 VU leads 


“fil 
t at, nei 


10 TH terminols [d. terminals 


resistor networks unless 


both the // and 7 relays corre 


sponding to the terminals 


to which the jumper was con 
nected were energized. The U relay connects the winding 
of X to the If the battery from TH 


was not shorted out by a ground on Hf or 7 terminal. X 


would operate through the resistor 


terminal 


proper | 


Ihe disadvantage of this circuit lies in the vreatet 
comple xity of the 


which the 


jumper, but in’ the application for 


circuit was designed the actual number of 
jumpers likely to be plugy 


ed up was a small fraction of 


numbers available 


Hence this cireuit was 
simpler 


and more economical of apparatus than that of 
Vy 


Selection of a Number of Electromagnets 


Closely related to the numerical selection methods out 


lined is the provision of control for selecting and operat 
ing one out of a number of electromagnets. which may be 
solenoids relay windings 


messave registers or counters 


or other devices. The selection of a particular winding is 


commonly carried out by the relay tree method, already 


illustrated in kis » It will be obvious that the 1LO.000 


pom tree shown there can be 


reduced to the needed 


smaller number 

Consider a case in which the number of elements is a 
perfect square. There will be N® magnet windings, and 
the relay tree will require No single-contact relays and 
V relays having ‘NV contacts each, or a total of (N Li 
relay contacts. The circuit designer could try an array 


is shown in Fig. 6. By 


ipplying battery to a vertical wire 


ind ground potential to a horizontal wire. the winding at 


operated This takes only 2 


igle-contact relays 


the intersection will be 
relay contacts on 2V sit 

Unfortunately, there are also sneak paths For a2 
uray, this path has a resistance of Sr, if r is the resist 
identical. For a 
; ) array, the resistance of the two sneak paths in 


parallel is seen to be : aD 


mee of the windin issumed to be 


so that each path has a 
resistance of 2.5 r. kor a 4x 4 array, the net resistance 
ol the three 


from this it can be 


sneak paths I ,r, or 2.33 r for each one 


shown that the sneak path resistance 
V is 2r (1) L/N) 


moan array of \ This « xpression 


: 
as 


ge H relays “8 


of these circuits will depend on number of individual numbers to 
result in operation of relay X. If only a small percentage of numbers 


require operation of X this 
cireuit will offer 


10 8 yal 
HF recone Hh reloys TL 
yO — 
j : as 
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imposes a requirement that the magnets must not operate 
on a little over half current. When all possible 


are taken into account, this results in unsatisfactory 


variations 


marginal requirements. The solution of this difficulty is 
to connect in series with each winding a junction recti- 
fier poled to pass normal current at a selected winding 
Modern junction rectifiers have such large forward-to 
reverse current ratios that margins are satisfactory 
Analysis will show that in the second instance 2A 
relays of one contact each and N* rectifiers are required 
as compared with N* 4 N contacts on N single and A 
relays of N contacts each in the first instance. 
little difference in the cost of the 


with the 


There is 
relays as compared 
rectifiers, but the rectifiers may require less 


space This circuit has 


and may permit simpler wiring. 
substantial advantages where thyratrons are to be used 
as the control devices. Fig. 7 illustrates the circuit and 
shows the manner in which the current for the winding 
must pass through both thyratrons in series. The junc 
tion rectifiers must be able to withstand full anode supply 
voltage 


Power Supply for Electron Tubes 


Klectron tube 


voltage supplies 


systems usually require a plurality of 
A frequent method of securing these 
voltages is to use taps on a voltage divider shunted across 
the high voltage supply. In addition to an increased 
power drain, this resistor method may lead to regulatior 
difheulties if the load on some taps is subject to large 
changes 

Iwo circuits are convenient for securing a three-wire 
d-c supply, in which the voltage between the third wire 
ind either outer wire is the same. but one outer wire ts 
positive and one negative. One is the voltage doubler 
shown at A in Fig. 8 The neutral lead V is connected t 
one side of the a-c supply. If loads are unbalanced, the 
capacitor ©, or C. that corresponds to the larger load 
should be enlarged in proportion. Additional filtering ir 
each le ad Is usually needed 

A second system at B uses the full-wave bridge rectifier 
fed from a center tapped transformer or a three-wire a- 


supply As in the previous case, separate filters mav be 





desirable 


With equal loads each side of neutral, the 


transformer capacity for this circuit will be the rating of 


1 normal full-wave rectifier. divided by 2. This reduc 
tion results from the better utilization of copper in the 
bridge circuit 

In both these circuits any unbalance currents will flow 
component, For small 


through the a-c supply as a d- 


loads this may be immaterial. but this circulating d- 
may be objectionable if the rectifiers are of substantial 
capacity and transformerless design is used, operating 


from normal a-c light or power circuits 


Reliability and Circuit Simplification 


It is in connection with reliability that the engineering 
considerations in circuit simplificaton become somewhat 
troublesome. and a weighing of conflicting factors be 
comes necessary. For example, the reduction of the 
number of components to a minimum might suggest the 
omission of contact protection from relays in the form 
of a capac itor and a resistor in series around the contact 
to be protected. These components in themselves create a 
reliability problem. Failure of the resistor may increas¢ 


contact wear or create a trouble ground. Failure of 
the capacitor will usually lead to false operation of the cit 
cuit. Yet omission of the contact protection will lead 
to shorter life of the relay contact 


relay and its load will determine the 


The frequency of 
operation of the 
need of protection 
A number of the 
rectifiers that in efleet replace relay contacts 


circuits previously discussed use 
| or low 
current levels below 0.02 amp, the rectifier element is 
small and compact. but circuit voltages should not exceed 
0, and the rectifiers must be protected from surge volt 
ages due to the opening of inductive circuits. Otherwise a 
type having a rising volt-ampere characteristic that can 
dissipate surge voltages without damage should be used 
Selenium has advantages in this respect, although some of 
the newer types of solid-state rectifiers may be equally 
With proper attention to these matters, it 
is believed that 


satisfactory 


static rectifiers are somewhat = more 
reliable than relay contacts 

Where circuits are relatively simple, maintenance and 
trouble clearing does not present a serious problem 
In the case of the larger and more complex circuits 
however. some of which may be merely aggregates of 
many simple individual circuits, adding certain complexi 
ties for locating and indicating trouble becomes desirable 
Rectifier 


cases, permitting 


combining means are again useful in these 
a voltage-operated checking circuit to 
look at a group of leads before and after certain steps 
in the cycle to determine that all leads are initially at the 
detect the 


proper voltage and to energizing of i lead 


or of the correct number of leads in a group 

\ simple method of this sort was applied in the signal 
ling cireuit of Fig. 2. By non-use of the open or no-signal 
condition on any lead, lead capacity is reduced but circuit 
reliability is substantially improved. as a failure of a 
contact in a transmitting switch, or an open lead is im 
detected by the 


mediately failure of either rela is 


sociated with this lead to operate Open rectifiers wil 


result in no operation if relays are properly adjusted 
Shorted rectifier or 


signal. A moderate 


r ul slow-release types are used 


detective relays may cause a false 


levree of maintenance and choice of rectifier elements 
sulhoienth 


i reliable type will render the circuit 


Fig. 6—Square array of electromagnets, Selection is made by» 
applying battery to a vertical and ground to a horizontal wire 
If rectifiers were omitted close margins on magnet operating 


currents would be required 


hig. 7 (below) —Use of thyratrons as energizing means for an 
array like that of Fig. 6 


0.1 meg 


hig. & \ Voltage dou 
bler rectifier arranged to 
supply two d-c supplie 
it voltages E and 2} (B 
hull-wave bridge rectifier 
ind tapped transformer 
to provide three ire de 


upply 
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reliable, although by a preliminary test signal the opera 
tion of all elements can be checked. This signal is the 
use of alternating signals simultaneously on all leads 
In this example, it is apparent that the conflict between 
implicity and reliability can be solved by sacrificing a 
nal on each lead and adding an extra signal time t 
the operating cycle. Another widely used method employs 
one more element than needed to secure the so-called 
ell-checking signal, widely used in) transmission and 
recording of numerical data in telephone systems. Not 
ill designers of tele phone systems have regarded the 
use of the fifth element as worth its cost, and in one 
system, extensive use has been made of a roup of tour 
lements for recording decimal digits. This so-called 
codel group, on the basis of relays being used as code 


elements, is shown in Fi 9. This circuit should be com 


pared with Fig. LO. which shows a similar relay group 


HH 


Fig. 9—Four-relay codel group for 
registration of a decimal digit. 


telay 
Digit 


Fig 10 Self-checking five-relay 
group for registration of a decimal 
digit. No single failure can change 


one number to another 


Re lay 


Digit 


Ground here only 
if 2 out of 5 operate 


ou the 2-5 basis. In the application of either of these 


circuits a transient condition may exist while the relays 


ire pulling up in which a false output might be obtained. 
The circuit of Fig. 10 cannot be made to change on 
number into another by any single trouble condition 
lailure of a relay to operate, or to ¢ lose its contacts, will 
result in a no output « ondition, while false operation of 
i relay either will make no difference, if the relay was 
one that should have operated, or will result in a double 
output, which is re adily detected. It is of course neces 
iry to provide additional checking means for this de 
tection of trouble. In the four-relay circuit of Fig. 9 
failure to operate or false operation may turn one number 


into a diflerent one 
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Effects of High Humidity 
on Dielectric Properties 
of Casting Resins 


Vavy evaluation program reports on epoxy and polyester compounds 


ONE OF THE IMPORTANT FUNCTIONS of a cast resin em wide and 1°, in. ID and an unguarded 2 in. diam ele 
bedding compound is to protect electrical and electronic trode on the opposite surface. After application of the 
components and circuits from moisture, usually in the electrodes, specimens were immediately placed in a cham 
form of high humidity conditions. Consequently, methods ber at 23 C, 96 per cent RH for a cooling period of ap 
of measuring the effect of such conditions were sought proximately 2 hr. Insulation resistance between the 
for use in Military Specification MIL-I-16923, Insulating vuarded and unguarded electrodes was measured on each 
Compound, Electrical, Embedding. of three specimens at each time interval. Measurements 
Until some development work could be completed, thi were made at 23 C with 180 volts on the specimen. 
simple expedient was used of incorporating an upper limit This method had several apparent limitations. First, 
lor per cent water absorption by weight. This, however 
is generally unsatisfactory, since the same amount of 
water absorbed by different compounds will alter elec 
trical properties in various degrees depending on the 


extent to which the moisture produces polarization and Table I—Identification of Casting Resin 


increases conduction in a given compound. Compounds Tested 


Some work was started to provide at least a temporary 


method for classifying the variety of embedding materials 
ivailable as to the degree to which they would be affected Compound Resin 
electrically by exposure to moist conditions. Since ar 

accelerated method was required, it was decided to use an Unfilled epoxy 

elevated temperature of 70 C combined with very high Unfilled epoxy 

humidity. Materials tested are identified in Table 1. and , Unfilled epoxy 

include filled and unfilled epoxy, polyester, and modified Unfilled epoxy 

polyester compounds Filled epoxy 

Filled epoxy 

Filled epoxy 

Unfilled epoxy 

Unfilled epoxy 

Unfilled modified polyester 


Filled modified polyester 
ture was removed by blotting, and metal foil electrodes Filled polyester 


Flat specimens 2 x 2 x \4 in. were cast using the 


respective manufacturer's mixing and curing schedules 
These specimens were suspended over water in a sealed 
container at 70 C. Sets of three specimens were removed 


from the chamber at several time intervals, excess mois 


were immediately applied using a thin film of petrolatum Filled polyester 
The electrodes were thoroughly rolled to exclude at Filled polyester 
They consisted of a guarded electrode on one surface Filled polyester 
ll, in. in diam with a concentric guard electrode Y/4 in Filled polyester 
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Table li—Effect of Moisture at 70 C on Insulation Resistance of Casting Resins 


Flat Specimens) 


Average megohms and days conditioned 


Compound* 2 


equipment was tot available for applying electrodes in 
side a high-humidity, high-temperature chamber, and it 
was necessary to remove specimens and quickly apply the 
foil electrodes. Although this procedure would not be 
xpected to introduce any appreciable errors in volume 
measurements of Us in. thick material, it is normally 
ivoided when possible Second the 


permit the study of the change in insulation resistance 


method did not 


with time on a given set of specimens, because once ele 
trodes had been applic d. it was not possible to remove the 
thin layer of petrolatum under the electrode without the 
probability of affecting the absorbing surface of the 
specimen for the remainder of the exposure period. Thus 
I Wiis Necessary lo tine different specimens for eit hy 
point on the curve. This process required the preparation 
fa large number of specimens and made for irregula 


ity in the resulting curves. Third, deterioration of insula 


hig | 


Diagram of 


test assembly lor 
mhorsture condition 
ng of cast-resin em 


bedment « ompounds 








4 7 


2.5 » 
> 3.2 
> 3.2 » 
5.0 » 
> 3.2 » 


3.2 » 
3.9 


lion resistance with time of exposure could not be deter 
mined on the better materials which were above the 
range of the equipment 

In a discussion of methods of test for embedding com 
pounds at a meeting of Section F of Subcommittee VI 
ASTM Committee D-9, G. F. Lipsey of the General Ele: 
tric ( ompany described an insulation resistance specimen 
using two 0.050-in. diam. copper wire electrodes em 
bedded in a cast specimen. The cured embedment can be 
conditioned at high humidity and temperature Insulation 
resistance between the embedded wires can be measured 
on the same sper imen alter various periods of condition 
ny. Phis type of specimen obviously eliminated two of the 
limitations encountered with the flat specimen, namely 
applic ation of foil electrodes and different specimens Tor 
each exposure period, 

It was apparent after some study. however, that for 
standardization purposes the location of the wire eles 
trodes in the casting would have to be closely controlled 
Lhe specimen was redesigned at the Material Laboratory 
as shown in the diagram Fig. |. The redesign provides 
therefore, four large rigid electrodes accurately spaced 
with respect to each other and positioned so that there 
would be a relatively thin wall of resin between the 
electrodes and the outer surface of the specimen 

In designing the specimen to use large electrodes arc 
close spacing the objective was not only rigidity but 
larve area and decreased distance between electrodes so 
that insulation resistance might be within range of meas 
urement. In addition. the capacitance between electrodes 


would be sufhiciently high to 


permit) measurement of 
OO-cycle dissipation factor and capacitance on all mate 
rials vood and bad and on dry as well as wet spec mens 
This would permit a plot of rate of deterioration with 
time for all types of materials 

Three such specimens were prepared for each of those 


compounds listed in Table lL. Each specimen Was inserted 





Fig. 2—Effect of moisture at 70 © on insulation resistance of 
‘ast-resin embedment compounds on (left) flat specimens and 


right) embedded electrode specimens. 

















through a hole in a rubber stopper which had been bored 
to fit snugly. The rubber slopper was then fitted into a 
test tube which served as a humidity chamber, as shown 
in the diagram The exposed ends of alternate electrodes 
were connected and initial measurements of insulation 
resistance, OO0-cycle dissipation factor, and capacitance 
Water was then 


idded to a depth of | in. and the test tube assembly 


made between the pairs of e'ectrodes. 


The assembly Was removed 
cooled for 2 he al 23 ( 


ind electrical measurements repeated, After each meas 


jaced in an oven at 70 ¢ 


from the oven periodically 


irement, the assembly was returned to the oven 

In Tables I]. IV and V the effect of moisture on the 
three electrical properties of various embedding com 
pounds (embedded electrode specimens) 1s shown. kig 


ures 2. 3 and 4 graphically 


illustrate representative 
results. 
Figure 2 compares the insulation resistance using both 
the flat (see Table I])} and embedded electrode lable 
Hl specimens It shows that each method divides ma 
terials into at least two widely separated groups and 
lassifies them in the same relative order. Neither method 
however, can separate the good materials that are out 
side the equipment range The flat specimens show a 


nuch faster decrease in insulation resistance. This would 





Fig. 3 Effect of moisture at 70 © on dissipation factor of 


‘mbedment compounds at 60° eps 


be expected since the 


only | «-In 


moisture penetration distance is 


through each side of the '.-in specimen 


The embedded electrode data show that the epoxies which 


are within measurement range drop with time of expos 


ure but remain at high levels from LO’) megohms to above 
1O® megohmes. The poly ster and modified polyester com 
pounds dropped rapidly, some much faster than others 
to the O.OL- to LO megohm range 

The 60-cycle dissipation factor measurements (Table 
1V) se parated compounds over a very wide range alter 
moisure exposure with the epoxies in the 0.006 to 0.5 
range and the remaining compounds in the very high 


) 


5 to 200 range. All compounds were well within meas 
urement range under all conditions. The OO-cyele meas 
large elleets of 


urement shows ibsorbed moat ture The 


rate of deterioration th time can be plotted if this is of 
interest 
Smaller differences ere hown om the capacitance 
measurements lable \ but relativel with the anne 
trends as the dissipation factor data. The majority of the 


fell belo 


to 300 pul while the pol ester ranved tres 


epoxies 1 wul and all within the ran 


WW pays 
Phough some materials in this study contained fillers 
effect 


eneral conclusion can be drawn on. their 


91 





Table tli—Effect of Moisture at 70 C on Insulation Resistance of Casting Resins 


Embedded Electrode Specimens 


Com- Average megohms and days conditioned 
pound* 


14 


3.2 ~10 
3.2 *10 
3.2 x10 
»3.2~10 
4.8 ~10 


3.2 ~10 
2.6 ~ 10 
3.2 «10 


14.0 1.0 


6.1 0.5 

0.15 0.12 

0.03 0.022 0.022 
2.5 x 10° 1.310 44 
4.0 ~ 10° 4.4 «10 7.0 
1.0 ~10 1.410 10 


Table IV—Effect of Moisture at 70 C on Dissipation Factor of Casting Resins 


Embedded Electrode Specimens) 


Dissipation factor and days conditioned 


Com- 
pound* 


0.0049 
0.0037 
0.0051 
0.0081 
0.0087 


0.0046 
0.0443 
0.0080 
0.0271 
0.0821 


0.0869 
0.0638 
0.0206 
0.0514 
0.0522 
0.0292 


0.0077 
0.0068 
0.0057 
9.0092 
0.0146 


0.0053 
0.0638 
0.0092 
0.0509 
0.1164 


0.147 
0.994 
0.240 
0.0953 
0.0622 
0.0498 


0.0096 
0.0066 
0.0070 
0.0083 
0.0231 


0.0053 
0.0866 
0.0090 
0.179 
0.478 


0.678 
2.02 
28.2 
0.140 
0.0955 
0.119 


14 


0.0122 
0.0074 
0.0108 
0.0097 
0.0774 


0.0054 
0.0877 
0.0084 


** 


1.79 


2.48 
11.06 
131.0 
0.153 
0.0999 
0.414 


28 


0.0186 
0.0081 
0.0131 
0.0130 
0.204 


0.0067 
0.129 
0.0085 


20.0 


34.5 
41.5 
169.0 
0.223 
0.279 
1.79 


0.0452 
0.0076 


0.0062 
0.160 
0.0092 


150 


0.9916 
0.0532 





Fig 1 kffect of moisture at 70 © on capacl 
tance of embedment compounds at 60 eps 


Several different fillers were used. Some filled materials 
were very good while others were very poor in resistance 
to the effects of moisture 

In general, it appears that the embedded electrode 
specimen 1s useful for the study of long-time effects of 
moisture on compounds or for acceptance or Inspection 
testing and that dissipation factor measurement at 60 
cycles is most effective in comparing the moisture resist 
ance of materials. 

Although most of the data shows that the effect of 
moisture at 70 C does not level off in 10 days, require 
ments could be established for acceptance testing wherein 
either the rate of increase in dissipation factor or a 
maximum dissipation factor could be specified at the end 
of this time. 

The data indicate the epoxies are far more resistant 
to moisture under the conditions of test than the poly 
esters. Dissipation factor data taken alone show that 
within each group some are better than others 
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Table V—Effects of Moisture at 70 C on Capacitance of Casting Resins 


Embedded Electrode Specimens 


Micromicrofarads and days conditioned 
Com- 


pound* 14 28 


28.52 30.44 32.59 38.10 
30.50 31.24 32.21 33.62 
29.55 31.86 32.79 34.28 
26.99 27.69 29.18 33.56 
14.53 53.86 82.5 152.8 
29.51 30.26 30.95 
62.3 77.7 132.0 187.5 
23.18 23.24 23.29 
46.03 a 
85.5 113.3 162.6 
124.6 203.2 246.5 
1371.6 2169.7 1888.0 
709.0 653.0 750.0 972.0 1523.0 
64.9 104.0 288.5 531.5 1416.0 
56.39 81.5 162.7 199.9 1930.0 
16.37 82.4 197.7 362.3 505.5 
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Zinc Die Castings 
—Their Design and Application 


1.39 per cent increase in the tonnage of zinc consumed for die castings in 1955 


points up the importance of this growing manufacturing technique. 


Principal selection factors include: Good physical properttes, dimensional 


accuracy, smooth surfaces, ease of} finishing. and high speed and economy in production 


Basic design prime iples and representative applications are presented. 


BrCAUsh OF TPS VERSATILITY, high speed and economy, dic 


casting i finding increased favor as a manulacturing 


The flexibility of the dis 


casting process lends itself particularly well in applic a 
lions 


technique for structural parts 


for decorative parts, housings and working parts 
\ basic understanding of the process and its advantages 


and limitations is prerequisite to intelligent design. Quite 


often the ideal design for a particular part can best be 


determined in consultation with the die casting supplier 


Frequently a minor design change, having slight effect on 


the dis casting s appearance, can re sult in increased utility 


and HIpPressive savitips 


Choosing the Alloy. Choice of the proper die casting 


alloy depends upon the ranve of properties required int 


the finished casting together with the lowest overall cost 


consistent with these requirements. It should be realized 


that the cost per casting as produced is often quite differ 
ent from the total cost of the finished part ase and extent 


of machining plus the cost of finishing are factors which 


frequently equal ot exceed the cost of the basic 


Also, original die cost and die life vary 


casting 


widely and have 


' 
i considerable influenes on machining and finishing te 


quirements 
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lable | compares properties of the three major die cast 
ing metals, zine, Althougt 
aluminum has the highest electrical and thermal conduc 


aluminum, and magnesium. 


tivity, and both magnesium and aluminum alloys 
lighter zinc has the highest tensile strength, 
strength 


are 
impact 
ductility, dimensional stability, and hardness 
Zine also possesses the lowest melting point-—a factor 
having a favorable influence on melting costs, production 
rates and die life 

The most commonly used zine die casting alloys are 
ASTM XXIII and ASTM N\XV (Table 11). ASTM XXIII 
is usually specified where dimensional stability at high 
temperatures or retention of Impact strength is required 
ASTM XXV is specified where greater hardness and ten 
sile strength or resistance to corrosion under adverse 
conditions is required, At normal temperatures and under 
mild « Xposures there is little difference in choice betwee 
the two alloys. At high temperatures, however. the ASTM 
N\NV alloy does suffer a loss in impact strength. 

Tolerances. In die casting design, as in other designs 
one should never specify more exact tolerances than are 
needed | sually ‘ lose ‘ ast dimensions can be af hieved, but 


such tolerances can add considerably to casting costs and 





in some cases they can be obtained more economically by 
subsequent machining. Limitations vary with the particu- 
lar shape and surface involved W here the piven dimension 
is across a parting or between parts of the casting formed 
by die parts such as cores or slides, wider limits must be 
specified or provision for machining must be made 

The low melting point of zine alloys and the absence 
of heat check plavs an important role in maintaining the 
dimensional and surface quality limits of finished castings 
Dies for high melting point alloys are subject to heat 
check and must be redressed if smooth casting surfaces 
are required, This. of course. changes the dimensions of 
the casting 

In all designs where close dimensions must be held it 
is desirable to select a “base-line” or surface to which all 
crit al dimensions are referred. ‘| his surface hecomes the 
locating surface for machining and gaging. The surface 
should preferably be one that remains cast, is unaflected 
by wear, and one that will remain substantially unchanged 
throughout the life of the die. 

Selection of the base-line is usually made in close co 
operation with the die casting supplier. It should be de 
termined which dimensions must of necessity be held with 
in close limits so that the part will perform its function 
and mate properly with other parts in the final assembly 
Dimensions that determine interchangeability are of first 
importance and those that do not govern clearances are 
secondary. To insure utmost economy, two or more differ 
ent base-lines are often selected. Final choice is made after 
a comparative analysis of the casting, machining and 
vacing operations required for eat h base line. 

Section Thickness. Sections should be specified with 
the least thickness consistent with ease of casting and 
strength and stiffness requirements. Designing for the 
least thickness minimizes the weight of metal required 
ind also allows the die to cool more quickly thus per 
mitting a boost in production rates. Furthermore, thin 
sections are stronger in) proportion to. thickness than 
thicker ones because the skin forms a larger part of the 
total thickness in a thin section. Due to the faster cooling 
rates of thin sections. casting speeds can be higher. and 
surface smoothness is likely to be better 

Sections should be designed with uniform thickness 
Where variations in thickness are necessary. a gradual 
transition should be specified. 

Since thin sections cool more rapidly than thick ones 
unequal contraction takes place where sections are not of 
uniform thickness. This results in shrinkage stresses which 
may wrap or otherwise distort the casting. However, if the 
transition in section thickness is gradual, difficulties from 
unequal shrinkage stresses can usually be avoided. Judi 
cious use of cores often aids in maintaining uniformity 
in section thickness. Use of cores opens up parts of the 
casting that otherwise would be solid or needlessly thick 

lo keep the « asting weight low (consistent with strength 
requirements it is usually necessary to vary the sec 
tion thickness in proportion to the stresses imposed 
When this is done, the casting will be thickest where 
stresses are greatest and thinnest where they are lowest 

W he re hosse -. OF similar metal concentrations heavier 
than adjacent thin walls are required they result in un 
equal shrinkage. This sometimes gives rise to so-called 

shrink marks” or “shadow marks which are actually 
shallow depressions on the face of the casting opposite 
the thickened se tion. Such marks may be unsightly. espe 


ially if the surface is to be finished. These marks can be 


Fig. 2 


Adding Machine Type Bar 


Redesigned in Zinc 


EDGAR H. KREMKOW 
Supervisor, Production Design 
Burroucus Corporation, Detroit, Mich. 


Repesicn or Burroughs series “P” adding 
machine type bars for manufacture by die 
casting has resulted in considerable cost sav- 
ings. Formerly the type bars were made by 
kneading type into a steel bar. As shown ip 
Fig. 1, nine separate steps were required as 
follows: (1) Blank; (2) first swage; (3) 
second swage; (4) first trim; (5) knead; (6) 
second trim; (7) third trim and perforation; 
(8) first assembly and hardening; and (9) 
plating and final assembly. 

Today, the type bar is made from a zine 
die casting and a steel blank, Fig. 2. The steel 
blank is inserted into a six-cavity mold and 
the type die cast directly around the blank, 
The bars are then burred and cleaned, as- 
sembled and rod parts riveted. 

More than half a million of these bars are 
produced per year. Costs for the old method 
of bar manufacture ran about $125,000 annu- 
ally. The new method cuts this cost to $61,000, 
a saving of about $64,000. 

Additional savings were realized in the re- 
duction of matrices needed for type, and the 
maintenance costs required to keep kneading 
machines, trim dies, etc., in good shape. 
Total cost savings realized with the zine die 
casting design are estimated at $82,099 annu- 
ally. 





Table |—Comparative Properties of Three Major Die Casting Alloys 


Selection Factors 


Mechanical 
properties 


Tensile strength, psi 

Impact strength, ft Ib 

Elongation, per cent in 2 in. as cast 
Dimensional stability 

Resistance to cold flow 

Brinell hardness 


Physical 
constants 


Electrical conductivity 
Thermal conductivity 
Melting point, deg F 
Weight, Ib per cu in. 


Casting 
characteristics 


Ease, speed of casting 
Maximum feasible size 
Complexity of shape 
Dimensional accuracy 
Minimum section thickness, in 
Surface smoothness 


Cost Die cost 
Production cost 
Machining cost 
Finishing cost 
Cost per piece 


Extent of use 


\ low melting point reduces die costs and upkeep and facilitates 
Dies for low melting point alloys are least expensive aud have 
Includes polishing and bufling cost 
Based on die and fuel costs, production speed 


minimized by making thickness variations as small and as 
rradual as possible Shadow marks can bye masked by ribs 
or low-relief designs and seldom occur on sections over 
0.100 in. thick. 

be cause ol ine reased die costs and ae creas d casting 
rates, undercuts should be avoided. Hf undercuts are spec 
ihed on the exterior of the die casting. slides or movabl 
cores are required if the casting is to be « yee ted. This ir 
creases die costs considerably. The specification of under 
cuts on the interior of a die casting commonly re quires the 
use of a loose piece to be withdrawn from the die with the 
casting. This piece must then be replaced in the die for 
subsequent castings. The die casting engineer can fre 
quently be of service in suggesting expedients to avoid 
undercuts, with considerable cost savings to the user 

In many cases, however, undercuts have been effectively 


operations When 


used intelligently they can more than compensate lor 


used to save metal and reduce machinin 
extra die and production costs 
Ribs. Ribs are often used to increase strength and still 


ness without making a significant change in section thick 
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43 48 (Charpy 2.0 


casting 

longest life 
a well as ease of applying all types o 
ind machining aod finishing cv 


Zinc Aluminum Magnesium 


41 000, 47,600 30,000 /45,000 30,000 / 33,000 
8.3 (Charpy 1 2 (Izod 


7.0 —- 10.0 2.0 ——- 9.0 1.0 — 3.0 


3 

3 
1120 
0.066 


0.015 — 0.050 0.080 


ommercial toishes 


ness. In such cases, the rib thickness should not exceed 
that of the area it adjoins Also. they should never be 
placed where they complicate the removal of the casting 
from the die 

Even if ribs are added, a thin section may still provide 
a lower overall weight than unribbed sections of greater 


thickness 


flow of metal into thin sections 


Also, judicious rib placement often aids the 
Many die castings are 
is thin us stampings vet can he produced ata lower cost 
and in shapes that cannot be duplicated in one-piece 
stampings 

Ribs also help to keep castings from warping when hot 
and prevent deformation during trimming and subseque nt 
machining operations. With comparatively little 


weight, they stiffen as well as strengthen the casting i 


extra 


service 

Ribs or beads discreetly placed at the thin sections 
where trimming is required, or where the casting is to be 
ated, diminish the possibility of warping and reduce 
trimming costs. To help distribute loads over a larger 


portion of the casting, ribs are often joined to 


bosses 
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Die Casting Houses 
Radio Antenna Drive 


To Eximinate a multiple-piece assembly, a 
one-piece zinc die casting was selected for 
the housing of an electrically-driven radio 
antenna, shown. Use of zinc for the housing 
also provides improved corrosion resistance 
without finishing, and reduces machining and 
assembly operations. Manufactured by the 
Pioneer Specialty Company, Detroit, the unit 
is currently being used on the 1956 Cadillac. 

The housing is designed to hold all the 
drive components and also provides the means 
of attaching the motor and the main tube to 
the mast assembly. Close tolerances to within 
0.002 in. must be held within gear centers. 

A minimum of machining is required. Three 
holes are punched for attaching the cover (for 
this casting, punching proved simpler than 
coring). The worm gear hole is partially 
cored, then drilled and reamed. Coring is 
done at a 4°45’ angle to enable use of a 
straight tooth on the worm wheel rather than 
a helix. A bushing, press-fitted into the 
center hole, locates secondary machining 
operations. 

The antenna is of the extendable-rod type 
and is operated by a push-pull control knob 
on the receiver dial. A reversible 6- or 12-volt 
motor drives a gear which, in combination 
with a spring-loaded liner, forcibly extends 


where load concentrations occur. Ribs are also used to 
provide extra passages and improved metal flow to thin 
sections which cannot be readily filled by normal methods. 
Ribs or beads are also often employed for decorative pur 
poses. 

Fillets. Sharp corners are always a source of weakness 
ind should be avoided through the specification of fillets 
Even the smallest fillets have an appreciable strengthening 
effect and help to prevent fatigue failures. A\ minimum 
radius of 0.015 in. should be specified in place of sharp 
corners and larger radii should be 
Fillets of 0.015 in 


noticeable on outside edges and even an 0.020 in. radius is 


specified whenever 
conditions permit 


radius are barely 
seldom evident exe ept on ¢ lose 
strengthen the dies and make 


cracking if they are heat treated 


inspection. Fillets also 


them less susceptible to 


It is common practice to use 4 minimum radius of 0.060 
in. for fillets on inside edges. A slight radius on outside 
corners of castings reduces die costs and promotes the 
durability of plated coatings or organic finishes. Buffing 


or polishing is apt to cut through the finish at sharp out 


or retracts a nylon cable fastened to the 
smallest of the four antenna sections. The 
action of the cable as it is extended forces 
the smallest rod upward. When the first rod 
reaches the end of its travel it forces the 
second rod to be extended, etc. To lower the 
antenna, the nylon cable is retracted along 
with the first rod. When the first rod reaches 
the end of its travel it forcibly retracts the 
second rod, ete. 

Chosen for their strength and corrosion 
resistance, the antenna sections are fabricated 
from solid stainless steel rod and Admiralty 
brass tubing. The main tube is zinc-plated, 
welded steel tubing, chromate dipped for 
increased rust resistance. A universal, chrom- 
ium-plated fitting is designed to fit any fender 
contour. A polyethylene bushing serves both 
as a water seal and as an insulator. A felt 
wick, extending from the housing, removes 
condensation from the drive mechanism. 


side edges ind organic finishes tend to thin out and give 
inadequate protection along sharp edges 

Studs. It is usually more economical to use studs or 
rivets which are an integral part of the casting than it is 


to insert studs as a separate oper ition. This is Important 


when parts must he mated 

Specification of integral studs or rivets so small in 
diameter as to be fragile or easily damaged in handling 
should be avoided. If such segments are specified at least 
; in. in diameter, little trouble will be experienced, With 
mall, light castin proportionately smaller studs can be 
pecified with safety 

Plain integral studs cost less than those threaded after 


casting. Studs with axes in the die parting can be specified 


with cast threads: however, such threads may have to be 
chased if close fits are 
effect 


imnipact and bending 


Because of the 


slender cast studs that are threaded have reduced 


required notch 


trength, especially under shock load 
Short studs may be specified with threads, but their length 
should not greatly exceed their diameter 


Speed nuts and clips ire used to advantage on un 
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Table 





ASTM XX 
Designation 


SAE 903 




















¢ Composition’, Copper 0.15 max 
f percentage Aluminum 3.5 to 4.3 
k by weight Magnesium 0.03 to 0.08 
‘ Iron max 0.100 
E Lead max 0.007 
’ Cadmium max 0.005 
Tin max 0.005 
Zinc (99.99 +), purity) Remainder 
Mechanical Charpy impact strength, ft Ib, '; x 14 in. bar, as cast 43 
properties Charpy impact strength, ft lb, ‘4 x '4 in. bar, after 10 
years indoor aging 41 
Tensile strength, psi as cast 41,000 
Tensile strength, psi after 10 years indoor aging 35,000 
Elongation ‘;, in 2 in. as cast 10 
Elongation ‘;, in 2 in. after 10 years indoor aging 16 
Expansion (growth) in. per in. after 10 years indoor ! 
aging 0.0001 










Other proper- Brinell hardness 

















82 

ties and Compression strength, psi 60,000 

constants Electrical conductivity, ohms cm at 20 C 157,000 

(as cast Melting point, deg C 386.6 
Melting point, deg F 727.9 
Modulus of rupture, psi 95,000 
Shear strength, psi 31,000 
Solidification point, deg C 380.6 
Solidification point, deg F 717.1 
Solidification shrinkage, in. ft 0.14 
Specific gravity 6.6 
Specific heat, cal/gr/ deg C 0.10 
Thermal conductivity, cal sec sqem cm deg C at 18 C 0.27 
Thermal expansion per deg C 0.0000274 
Thermal expansion per deg F 0.0000152 
Transverse deflection, in. 0.27 
Weight, Ib cu in. 0.24 









*‘Compomtion as provided in ASTM specification 
Properties and constants from authoritative sources 


Other alloys for die casting such as ASTM NANI may be available but are used infr 








eqquently 














Minimum wall thickness for large castings, in. 





0.050 











Cast threads, internal, max no. per in. 




















‘Data applies to average condition bor exceptional conditions, larger castings, closer dimensional limits and thinner ss 
Larger variations may be anticipated across die parting r where fits of slice r cores are involved 

Depends on conditions 
Where cheaper than tapping 

















ELECTRICAL MAN 





it\—Composition and Typical Properties of Zinc Die Casting Alloys 


Table tll—-Approximate Dimensional Limits for Die Casting Alloys’ 


Zinc Aluminum 


0.080 


Minimum wall thickness for small castings, in. 0.015 0.050 
Minimum variation from drawing dimensions per in. of diam or length 0.001 0.0015 
Cast threads, external, max no. per in. 24 


24 
Minimum draft on cores, in. per in. of length or diameter 0.003 0.010 
Minimum draft on side walls, in. per in. of length 0.005 0.010 


ctions may be feasible 


XXV 


925 


0.75 to 1.25 


3.5 to 4.3 


0.03 to 0.08 


0.100 
0.007 
0.005 
0.005 


Remainder 


48 


40 
47,600 
39,000 

7 

13 


0.0001 


91 
87,000 
153,000 
386.1 
727.0 
105,000 
38,000 
380.4 
716.7 
0.14 
6.7 
0.10 
0.26 
0.0000274 
0.0000152 
0.16 
0.24 
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0.080 
0.050 
0.0015 
16 
none 
0.010 
0.008 


Magnesium 
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threaded studs and may well be considered where rapid 
ipplication of fastenings is contemplated 

All studs should be designed with a liberal fillet where 
they join the body of the casting proper. It is good prac 
tice to allow 14 in. between the end of the thread and the 
base. When a full length thread is required or when the 
radius at the base of a stud interferes with a square edge 
in the hole of the mating part, the radius can be specified 
in a recess at the base of the stud. 

It is preferable to speeily tapped bosses rather than 


threaded studs because external threads cause a notch 


effect unde sho k loads. Threaded bosses sometimes prove 


is economical as threaded cast studs. Precautions must be 
taken, however. to allow tap and chip clearance beyond the 
last thread of the tapped hole. or a through hole must be 
provided, Holes to be tapped should usually be counter 
sunk 1/52 in. larger than the thread for ease of tapping 
ind assembly. espe tially when the hole Is cored, 


Threads. |! is 


threads. There are limitations 


often advantageous to specify cast 
voverning their use, how 
ever, and there is no point in providing them when they 
cost more than cut threads. Thus. most internal threads 
are more costly “cast” than “cut” and they are not cast 
in alloys having higher melting points than the zine allo 
Cast internal threads are occasionally useful for very steep 
pitches and the thread can be carried right down to a 
shoulder or to the bottom of a blind hole. All fine threads 
however, should be tapped. Cast interior threads under 

; In. in diameter are rarely economical 

It is common practice to specify that threads be cast 
when they are coarse and overt “, Om. on pitch diameter 
Threads that 
have a flash that can usually be removed 


provided they are located at a die parting. 
come at a partin 
bv the trimming die, ¢ hasing Is sometimes used to produce 
i truer thread 


All die castings can be tapped readily. but = zin 


Switch to Die Casting 
from Stamping Cuts Cost 
of Escutcheon Plate 


Cost savines of 50 per cent have been 
realized by redesigning the automobile radio 
escutcheon plate, shown, as a zinc die casting. 
Formerly fabricated as a brass stamping 
(top), the part required five separate punch 
press operations for completion. In addition 
to being limited in decorative design, the 
stamping operation resulted in considerable 
material losses. Material blanked out for the 
dial and the control shafts had to be scrapped, 

Part is now produced in a two-cavity die 
at the rate of 2500 pieces per day. Finishing 
operations are limited to trimming, polishing 
and chrome plating. Die casting is performed 
by the Norlipp Co., Chicago. 


castings can be cored to lapping size It is wise to discus. 


the feasibility of casting threads with the die « asting engi 
neer before deciding whether to specily cast or cut threads 

Plain Flat Surfaces. Specification of plain flat sur 
faces of any considerable size should be avoided if they 
must be cast exe eptionally true. Such surfaces lead to high 
rejections and increased costs 

lo eliminate the problems involved in casting surlaces 
that are truly flat without any imperfections that can bv 
finishes, it is suggested that surfaces 


or be broken by bead 


Such simple expedients have a tend 


magnified by gloss 
he designed curved or crowned 
steps, or low-relief 
ency to mask slight imperfections and often improve ap 
pearance 

Lettering. When die-cast lettering, numerals, trade 
marks, diagrams or instructions are required, they should 
be designed and placed so as to facilitate die constructions 
ind removal of the casting from the die 

Normally, the designer should specify raised engravin 
because it is easier to cut a design into a die surface thar 
Debossed engray 


much more expensive in die cost 


to make a raised design on the surface 
ing on the casting is 
ind deterioration of the die engraving is more rapid be 
cause of faster erosion by the molten alloy 

engraving is 


preferably specified for surfaces paralle 


or nearly parallel to the die parting. In no case should an 
engraving constitute in undercut that would interfere 
with ejection of the casting from the dic 

ingraving is often used effectively for seale or gradus 
tion markings. When the engraving is debossed in the 
casting, the recesses can be filled with paint of wiped " 
to provide contrast with surrounding areas 

Cores. Cores ar keep section thickne 


relatively unifort lo save weight and to provide weu 


sper ified to 


rately sized and precisely located holes 


Cores which are fixed to or form integral part 





die are least expensive, but usually have to be specihed 


» that their axes 1} 


are parallel to the motion of the movable 


die section Consequent! there is often an advantage in 
designing the casting so that fixed cores are the only ones 


nee de d 


The larger the core diameter in relation to its length 


the turdier it is. The approximate minimum core diam 


different dic 


eters considered feasible for the casting 


metals are given below 


Zin 

Aluminum 
Magnesium 

( opper hase illoys 


Under some condition especially if they are quite 


hort smaller cores can be spec ifted, bor economy, large. 
deep holes should always be cored. On the other hand, if 
the diameter of the hole is small, it is frequently more 
economical to have the hole drilled o1 punched 
Slender core pins are easily bent or broken and should 
he avoided. It is better to specify a short core that can be 
drilled to the required depth Generally it is feasible to 
use a core with a length at least four times the diameter 


For Y% to 1 in. diam core however, the length usually 
can be specified six to eight times the diameter 

Pointed cores are often used to spol holes which cannot 
be fully cored and which are to be drilled. The 
an, of course, direct that hol he formed by a threaded 


core, but in such cases the core has to be 


ce “lore 


unscrewed trom 


the casting of the casting from the core Unless a very 


coarse or odd shape of thread is needed it is usually 


cheaper and faster to have the hol lapped lor all prac 
tical purposes the slight taper can be neglected and holes 
can be cored to the tappin <176 


Ample drafts, both on cavity walls and on cores 


should 
certain conditions 
ire shown in ‘Table IIL. The total draft required increases 
with the 


be allowed. The minimum drafts for 


‘draw (that j the depth of the easting 


direction of core motion or of eyection 


in the 
Additional draft 


is also required with alloys of higher melting point than 


zine because of their greater shrinkage 


When there is no reason for 


specilying the minimum 
draft required, die and core life can be extended by allow 


ing generous drafts specication of excessive drafts, how 


should be avoided if such drafts necessitate exten 


machining. 
Inserts. Inserts may be used to obtain re sults that can 


not be realized at equal cost by other means. To insure a 


firm anchorage, cast-in inserts 


should be provided with 


knurls, holes or grooves. For added support, provision 


hould also be made for a sufhicient thickness of the cast 


ing alloy around the insert. Inserts should be desiened so 


that the casting metal cannot flow over surfaces which 


hould not be covered. For ex ple. in the case of it 


erted stud the thread should not extend closer than 
5/32 in. to the casti i 


filled b 
Because of variations in the diameter of iy 


should b 


the end thread and the casting t 


otherwise the thread n i\ lve 


molten metal 


iserts, a shoul 


der or other sealing urlace provided betweer 


prevent any flash around 
enterin thre threads Also 


in iwainst such a 


the insert trom i washer rest 


houlder will confine any 
metal of the stud itself. thus 


iwoiding any tendency for the stud to be pulled from the 


ubsequent 
tightening stresses within the 


tight ning 


custin durin 


100 
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Die Casting Speeds 
Production of 
Tiny Motor Governor 


Usep in A Burroughs desk-size adding ma- 
chine, the miniature governor parts, shown, 
had to be designed to fit a very small space 
between the motor drive housing and the key- 
board section. Consideration of the following 
factors led to the choice of zine for the die 
cast design: Economy and speed in produc- 
tion; ability to hold close tolerances; low 
mold maintenance; strength and durability. 

Parts are cast in two-cavity mold after plac- 
ing steel inserts in the mold inserts. These 
inserts are held in position by the closing of 
the die. After casting, the gate is removed and 
the parts file-flashed. After drilling and ream- 
ing the holes, the parts are air-cleaned and 
assembled with steel pins and three steel fly- 
weights. 

Casting is performed in a small Kux die 
casting machine at the rate of 144 pieces per 
hr. Annual production is 50,000 castings. 


lrimmings of the metal flash on the shank of the insert 
may sometimes be eliminated by designing the threads 
with an outside diameter somewhat larger than the shank 

Machining. Naturally, castings should be designed for 
i minimum of mae hining and care should he take nto 
sure that whatever machining is necessary can be done 
onveniently 

Often flats can be trued by sanding or other simple 
rinding operations. Specifications of flats (such as boss 
ill in one plane expedites grinding. Such surtaces 

ivy be slightly above surrounding areas which need n« 

hint so that only the high surfaces are touched by 
the abrasive or cutting tool 

Small holes in thin sections (up to 4 in.) are often 


drilled or punched in preterence to coring, as flash usually 





has to be removed in any case. It is almost as quick to 
drill or punch the full depth of the hole as to merely re 
move flash, espe ially if the hole has been spotted by a 
short conical pin in the die. 

Trimming. Castings should be designed so as to mini 
mize trimming costs. Flash usually occurs at die parti 
ind its removal usually constitutes a considerable cost 
factor. This is one phase of machining that is practically 
unavoidable, but the cost can be minimized by bringin 
the flash where its removal is most easily and quickly ae 
complished. 

| lash whi h runs along a flat surface, and is not at the 
extreme edge of the casting, is difficult to remove cleanly 
When 


the flash occurs at a flange or bead, rather than in a recess 


without leaving tool marks on adjacent surfaces 


or on a flat surface, flash removal is facilitated. To prevent 
flush removal operation, flash frequently can be made to 
come on a surtace or edge where other machining Is 
required, 

Finishing. Many design factors have an influence upon 
the application and maintenance of a satisfactory finish 
on die castings. Most parts to be plated must be buffed 
ind a brilliant lustre cannot be obtained in areas which 
the buffing wheels cannot reach. Parts designed with large 
radii are easier to buff 

Deep or narrow recesses or sharp internal corners tend 
to entrap buffing compounds and are difficult to clean 
prope rly. Raised faces absorb most of the current. making 
it difficult, if not impossible, to plate deep or narrow re 
cesses. Recesses in which gas can be entrapped should be 
ivoided. Surfaces in such deep recesses will not be plated 


ind the flow of excess gas over the surrounding surfaces 


CASE HISTORIES 


Portable Radio Housing 


A SMOOTH AS-CAST SURFACE, ease of finishing, 
dimensional accuracy and low cost of pro- 
duction are the criteria by which Motorola 
Inc., selected a zine die casting for the 
portable radio housing shown. The inherent 
characteristics of the die casting process per- 
mitted the housing to be made economically 
with a sharpness of modeling and with con- 
tours not easily obtained with other produc- 
tion methods. As designed, the part must be 
free from porosity and cast smooth since 
the clear lacquer used in finishing would 
accentuate any blemishes. 

The rectangular shell casting measures 8%2 
x 2'%e x 2% in. and is designed with thin 
walls varying from 0.090 to 0.068 in. in 
thickness. Thirty-seven slots are provided in 
each side for maximum sound production. 
To keep die costs low, the slots—which finish 
0.070 x 1.500 in.--are only partially cored and 
are punched out in a secondary operation. 


may cause peelin ind consequent poor appearance 
Generous radii should be provided in re-entrant angles 
to prevent the need for additional plate build-up and to 


meet minimum coating requirements Similarly sharp 
d points should be avoided t 


prevent rough and brittle deposits. 


outside edges corners an 


Because of low current density in recessed areas, dee} 
concave areas are diflicult to plate without special racking 
facilities. Convex surfaces are easier to plate than flat sur 
faces and are less likely to reveal slight irregularities 

Where beads are used for decorative effects, bufling 
the beads parallel to the length 
of the casting and in the plane of the buffing wheel. Inte1 
secting beads should be avoided 


is facilitated by designin 


In closing it should be noted that the economy and 
adaptability of the die casting process cannot be fully 
realized unless the part is specifically designed to take 
advantage of the material and the process itself. It should 
he remembered that the ease with which a die cavity ear 
be filled and the die casting ejected will dictate the speed 
ot produ tion. This is an important ¢ onsideration in deter 
mining the ultimate cost of the part 

There is an ideal design for each particular die casting 
and the best design can often be determined by direct 
consultation with the die casting supplier. The above con 
siderations, however, are basic and their correct applica 
tion will result in longer service and lower cost for any 


die casting design 


A blanking pressure of 23 tons is required 
to produce the slots in one stroke per side. 
Piercing is done through the 0,068 in, wall 
thickness with 0.070 in. cutters—close to the 
maximum permitted in press working opera. 
tion. After piercing, the length of the casting 
must be held to within Ys in. Furthermore, 
the slote must be kept free of burrs so that a 
cloth screen .un be applied to the inner 
surface. 
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Pasadena, Calif 


Revised MIL “Spec” for Transformers 


WIL / ZéiA sets up revised but 


realistic requirements based on 


significant changes in service 


needs and on availability of neu 
materials and manufacturing tec h; 


niques. Ultimate purpose ts to 


help the equipment designer to 


obtain the transformer that gives 
him the “lmost possible ASSUTANLCE 


of optimum performance. 


luk POUIPME \T DESI LK has many decision la rake 
vyhen choosing a transformer for use in a specthe equip 
nent. The first decision he must make is one in regard to 
rade. Are minimum size and weight of prime importance 
wos maximum resistance to adverse climatic conditions 
In makin 
facturer will note that there are now six grades 
he new military specifieation MIL-T-27A 


inalyzed in Table | 


the voverning factor this decision the manu 
spree ified itt 


Thi “ft are 


inumber of radical 
ure from its predecessor, MUL-T-27 
necessitated by the chanein 


lhis new spent theation tne rporale . 
The =e chan ¢s 
military requirements 
es in materials and manulacturing techniques ind 

inereasing number of new applications in which trans 
ormers are being used. The specification was. in— the 
evision, deliberately written to be as simple and under 


tandable as a pecifieatio tat ize and COMplEXIty 


ould be. The transformer inufacturers and th equip 


ent designer viewpomts were carefully considered in 


wh part of the writing and every consideration given t 
heir opinions consistent with securing proper quality 

ilewuards 
lranstormer Grace | » and © listed in Table | are 
that are built to withstand extren of shock and 


tion and climatic conditions, while Grades 1. 2 and 


have no shock and vibration requirements ind lessened 


climatic exposure. Grades | and 4 transformers are de 
fined as metallically cased, hermetically sealed units. These 
transtormers should bye selected where maXiinuM protec 
tion is required, Tri the past they have been the most widely 
used types and it is expected that in the future their use 
will continue. They constitute the “military” type of trans 
former with which most manufacturers have had expe 
rience 


Where satiie des 


climaty protection can be relaxed slightly. Grades 2 or 


‘ree of miniaturization ts required and 


should hye specified The se transtormers are vacuum im 


pregnated and coated with resin compounds, This coatin 
may be applied « ither by casting or by multiple dipping 
\s an alternate to this type of construction the transformer 
may be of the type which is potted in i suitable resin com 
pound in an open ended metal case with the terminals 


protruding at the open end, There are several types ol 


casting resins used for impregnating and potting which 
have proven satisfactory when used with transformers 
These include variations in the epoxy resins, mineral-filled 
styrenated polyeste rs and filled silicone rubbers. Most of 
these are subjected to various modifications by individual 
manufacturers to meet their own special production. re 
quirements 

\ word of caution in regard to resi ist transtormers 
ht not be amiss. While it is true that cast o1 impreg 
nated transformers have passed the most rorous climatic 
tests. it is also true that other transtorme the same 


It thus appears that not only 


rs using 
resins have failed miserably 
is a suitable resin compound required it the techniques 
ol ipplieation must be very rigidly controlled. While much 
information in this regard is available from the manu 
facturers and compounders of the resins, much more ts 


proprietar information held by the transformer manu 





Table t!—Operating Tempera- 
ture Classification for 
Transformers (MIL-T-27A) 


Table |—Performance Requirements Stipulated in New 


Transformer Specification MIL-T-27A 


Grade Grade Grade Grade 
1 2 3 4 


Sealing » a * 
Temperature cycling 

Thermal shock 

immersion 

Moisture resistance 

Vibration 

Shock 


Flammability 


acturers Using the various materials. Recent experience 
that that 


passed all tests have. after a period of a year on the shelf 


as also revealed some resins have initially 


it room ambient 


developed cracks which resulted in 
insatisfactory units 

Where the equipment being produced is to occupy a 
pressurized case 


hermetically sealed 


for the 


separate prote etion 


transformer may he dispensed with. Like Wise 


vhere the equipment ts composed of resin-embedded sub 


assemblies. or where the transformer and other compo 


ents on a printed circuit board are protected by en ap 


sulation the 


trans 


will be 


may also be procured minus protectior 


no specific individual protection of 


former ts required Class U transformers. which 


lescribed later 
These transformers without self protection are Grades 
ind 6 

The equipment designer must also take into considera 
tron the as affected by 


dix ided 


requirements for miniaturization 


Heretofore have been nto 


the 


such as organic and inorgani 


lass transformers 


insulation materials 
W hile Sul h a divi 
has been satisfactory in the past, it is no longer useful 


Now the 


le nae ad 


lasses which were based upon 


ised sor 


same material may be used in transformers in 
for 


lifference 


use at widely different temperatures, the onl 
in the transformer being that of a difference in 
ife expectancy. For class A 
had constructed of Kraft 
rganic materials and have had their maximum operatin 
limited to 105 ¢ These 
ood transformers and were satisfactory for operation for 


Now 


iter 


example transiormers pre 


rously been paper and other 


temperature were in general ver 


iany tens of thousands of hours with transformer 


used in increasingly re numbers in uider 


nissiles, the organic insulation may be satisfactoril user 


for operation at much higher but for 


cl reduced life 
The 


temperatures 
expectane ies 


new speciheation therefore. sets up ¢ 


on maximum oper iting temperature 


Grade 


5 


Maximum operating 


Symbol temperature, deg C 


Grade 
6 
105 
130 
170 
170, as specified 


Table Ill—Life Expectancy 
Classification for 
Transformers (MIL-T-27A) 


Symbol Life, hr 


10,000 minimum 
2,500 minimum 
500, as specified 


ory of 


temperature 


peclancy plays a part in this philosophy i cate 


Lite expectancies was also added to the specih ition 
material may be used at as 


ny operating 


al thre former I 


those of 


consistent with the lift tran 


expect 


preclude contusion between these classes and 


Oommen ial 


ind | 


previous inal 


these 


spectheations both militar 
designed R.S. 1 
pecifiie maxinun 


This te 


lemperature 


have beer \s may 


lable Ila 


ted for ¢ 


classes 


be seen trom ivet re wind 


ih cla perature 


thy 


required for 


ing temperature ts i 


i composed ol the mnbient piu rise of 


ratio 1 thre specify 


ifn 


operatil 


the unit in’ whatever 


ipplication in the spe equipment 
aidl 


the 
fre 


te riper iture 


lemperature l increased 


smaller \l corre 


istormer can be race 


puencies operator ind at extremes ot 


space savin of as much as KOO per cent may be achieved 
ult of two ec 


This reduction in size is a re Ono one a 


y orking 


ma i vit it 


current 


the 


saving in Copper Db wire ata gvreatet 


the sec 
hie I Hux 


ind iron b 


ihi 


result in 


piitinei 
These ec 


smaller 


ore al density than normal Onome 


i smaller transformer and hence a radia 
With the losses 
the te 


i (ila , 


ting surtace in the tran ) er bemg the 


ne or greatet miperature in tran 


stormer il rest 


former becomes unit as the 


Hy her 


tole is a eans 


lemperature trai 
of miniaturization since there 


With a wider 


ther factors to idered iiation 


lermperature re 
found that the 


nti be require! 


ilior preclude perattr it other th 


ture In extremel CO 
found that other component 


ot bye 


npaect equip 
pl wed tf 
the hot trans ible 


Heat shields 





AN ExLecrricat MANUFACTURING 


Packaged Programmer 
Features Drum-Type Memory 


by wolating the circuits and mechanisms 
required for the numerical control of a 
vertical turret lathe, engineers of The 
Bullard Company have developed a pach 
aged programming attachment. The unit. 
which may be described as an enormously 
refined version of a Swiss music box, ts 
truly an accessory since it can be added 
with a minimum of modifications to the 


hasic machine 


ALTHOUGH IT IS NOT UNUSUAL to design a machine tool 
with provisions for the future addition of automatic 
control,” there is always some question as to how simply 
such conversion can actually be made. This is especially 
true ol equipment involving the higher degrees ot auto 
maticity in which cases major redesign of the machine 
may be called for in the process of adopting the special 
ized control system 

This is not to say that truly convertible machines ar 
in impossibility. Interestin proof of this fact lies in 
the Bullard Company line of vertical turret lathes for 
which an accessory known as Man-Au-Trol is available 


In basic desien. there is little difference between a Bul 


. 1—Bullerd 
automatic 


one main turret side head, 


lard lathe intended for manual control and one destined 
lor automatic programming The transition to automatic 
control takes place when the Man-Au-Trol attachment 
is added. This can be done on the production line or in 
the field 

The functions of the Bullard lathe are electro-hydrauli 
cally controlled. The input to the machine comprises eithe: 
electrical signals from a pushbutton station (for the man 
ually controlled version) or signals from the Man-Au-Tro 
for the automatically programmed models). The Man 
\u-Trol itself is an electro-mechanical device of, as will 


be brought out later, ingenious design. It is actually ar 





intricate machine in itself, being furnished with  fiv: 
drive motors, extensive gearing and working mechanism: 
For this reason, it is worthy of study both from the 
standpoint of its own design as well as from that of its 
relationship to the turret lathe it controls. 

The mode of control may be described as numerical in 
form, with end results similar to punched-card, magnetic- 
tape and other such systems. In this system. however, the 


input consists of a drum with a group of pins projecting 


radially from it. The arrangement of these pins deter 


mines the information fed to the control circuits. This 
drum is used only in selecting and starting the machine 
operations. Two additional drums, at the terminus of a 
mechanical feedback loop control the stopping of the 
operations in a particular phase of the cycle and initiate 
the indexing of the memory drum to the next step. 
Description of Machine Tool. [he vertical turret 
lathe, Fig. 1, 


is used principally for performing boring, 
facing, turning, rabbeting and grooving operations on 
large round parts. Its basic elements consist of a motor- 
driven rotary work table and one or more heads with 
which the cutters are fed into the work. 

A fully equipped Cut Master lathe has three different 
heads: a turret head, a ram head and a side head. The 
turret head consists of a saddle, swiveling mechanism, a 
turret slide and a five-sided turret. The turret is capable 
of vertical movement within the saddle, while the saddle 
can be moved horizontally along the turret slide. Feed 
screws are provided to bring about the vertical and hori 
zontal motions. Swiveling is accomplished by means of 
worm and segment gears for angles up to and including, 
30 deg on either side of the vertical. The head can be 
equipped with either a manually operated indexing tur 


et or, as optional equipment, with an electric motor 


driven turret for remote control. 
the ram head consists of a saddle, swivel and octagonal 


ram. This head is also capable of horizontal and vertical 


Fig. 2. Cutaway rear view of vertical turret 
lathe. Main drive motor is coupled to pulley 


projecting from lower right by means of mul 


tiple V-belts 


motion and 30-deg swiveling. As in the case of the tut 
ret head, movements are transmitted by means of feed 
screws and worm and sector gears. 

The side head is an independent machining unit capa 
ble of vertical and horizontal operations simultaneous 
with those being performed by the vertical heads. As in 
the turret and ram heads, feed screws with adjustable 
bronze take-up nuts for eliminating backlash are pro 
vided for both the saddle down feed and slide cross feed 
\ four-sided indexing 


Releasing 


turret is mounted on the. slide 


indexing and locking the turret are accom 


plished manually by means of one lever or can be ob 
tained with remote control as for the main head turret 

Electric Motor Drives. Individual motor drives are 
furnished for the coolant pump and for the turret head 
if the latter is equipped with an automatic indexing fea 


head feeds, work table 


powered by a. single 


ture All other elements, including 


and hydraulic pump, are motor 
This illustra 
tion shows a portion of the massive powe! pack trans 
“headstock” and “feedworks’ 


that is pulley connected to the Rating of 


) hp depending on 


mounted at the rear of the machine, Fig. 2 


mission Comprising the 
main motor 
410 and 


the nature of the work to be performed by the machine. 


the motor varies between 


For most applic ations, the main drive motor is con 
stant speed, although adjustable-speed drives are supplied 
for certain applications. If an adjustable-speed drive is 
used, it is necessary to provide an additional motor to 
separately drive the hydraulic pump at the constant speed 
needed to maintain proper oil pressure in the system 

A cross-section of the machine, Fig. 3, shows some of 
the drive shafts leading from the transmission to the 
heads and the table The headstock 
draulic shifter units are assembled integrally within the 
bed to operate Twenty table 


speeds are obtained from the constant speed main drive 


feed works and hy 
as one compact drive unit 


motor by means of sliding tooth clutches. Being in con 


Fig. 3—Crose-sectional drawing of machine shows “close-coupled” 
relationship between solenoid valves, hydraulic cylinders and 
gear transmission. Note head counterweight and driveshafts con- 
necting feed screws to the transmission. 
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All machine operations can be controlled manually through this pend 


ant station. Levers for directing head movements trip switches behind panel 


stant mesh, gears are not subject to damage when the 
shifted 
\ separate feed works for each head ts mounted on 


ind veared directly into the headstock Hardened slidin 


lutches are 


rears provide for LO rates of tool feed in’ geometris 
Hydraulically envaged tooth 


instantaneous and positive feed drive 


Progression hardened 


asstite 
Friction cone clutches for traverse engagement are also 


hydraulically actuated. A’ safety overload cluteh incor 


porated 1th ean hi heed work plus electric al ove rload relays 


provide protection for the feed mechanisms 
Mounted directly behind the gear system (see bi ) 


s the hydraulic shifting unit. consisting of an independ 


ent self-contained hivdraulic oil reservoir and pressure 


plate on which are mounted solenoid-valve-controlled 


hydraulic cylinders tor eflecting all feed-rate and table 


olenoids are fastened directly to 


peed changes The 


the pressure plate, which is a heavy aluminum plate into 


drilled The “ pPussayes 


which asystem ol oil pa “ue il 


rather than hydraulic tubis provide the solenoid 


valves with constant pressure from the pump. The solenoid 
and cluteh-actuating 


valve ie then onnected to ear 


Vilinder This 


wluati 


extreme clapse coupled relationship 


mnong the eVlinders, the constant pressure 
plate and the solenoid valves assures a compact, efhieient 
operatin sVsten 

Remote Control. /he choice of electro-hydrauli 
wtuation of the mechanical content of this machine tool 
facilitate 


uits. For this purpose. the machine ts 


vreatlhy remote control through eleetrical ci 


pra ided with a 


Fig. 5--Exterior view of automatic program 


mer. One such unit is required for each 


head whose operations are to be controlled 


pendant control, Fig. 4. enabling the operator to select 
ind regulate the functions of the machine from a single 
station. The pendant may be raised or lowered by power 
ind moved manually right or left in a 180-deg are 

The functions controlled from this station include 
starting and stopping the table: selection of table speeds 
choice of heads directions, in feed or rapid traverse, in 
cluding L5-deg angle and rate of feed for each head 
simultaneously or independently, as well as indexing of the 
power actuated tool turret Speed and feed-rate selectors 
Directions of both feed 


ind traverse are indicated by directional control levers 


ire of the direct-reading dial Ly pe 


Interlocks are provided lo prevent improper sequencing 


by the operator. For example, it is impossible to engage 
the rapid traverse of a head while it is feeding or t 
change the rate of feed until the feed interlocking lever 
is in neutral. When feed and traverse interlock lever is 
in neutral, to change rate of feed the feed and traverse 
levers are automatically locked in their neutral position 

Automatic Control. bor completely automatic con 
trol of lathe operations, a programming accessory knowr 
is Man-Au-Trol, Fig. 5, is furnished. A separate Man-Au 
Trol unit is used for each head to be controlled. The 
nachine of Fig. | has two such units——one for the mai 
ind another for the side head. In essence, the programmer 
substitutes for a human operator hy “remembering” any 
sequence of control functions and, then, selectively ener 
izing the electrical circuits to produce the desired oper 
itions of the machine 

The programmer attachment for each head consists 
mainly of an electrically operated function or progran 
drum and two rotary detector drums driven directly fron 
the horizontal and vertical feed screws that transmit mo 
tion to the head. These drums can be seen in Fig. 6. the 


function drum being uppermest The function drum cor 





lig 6 
ory drum at top and two detector drums 


used within machine to connect detector disks individually into the 


trols and initiates any operation the machine is capabl 


if performing. It has 49 indexed positions, thereby offer 


ing 49 possible changes of preselected operations in a 
machining cycle. Each successive drum index during a 
cycle positions a row ol preset pins for engaging the 
electrical switches associated with the required functions 
Note that rotation of the program drum is intermittent 
iat continuous. kach axial row of pins represents the 
status of the several functions involved in one phase of 
the machining sequence. While this phase is in progress 
the drum is stationary 

At the end of any given part of the process, the function 
drum is indexed so that the adjacent axial row of pins 
comes into contact with the sensing switches. Indexing of 
the drum is electrically driven and controlled. It will be 
realized from this description that the function drum rep 
resents both the 


-Vstem 


lemory and Input of the programming 


Since this is a closed-loop programming arrangement 
This feedbac k 


is mechanical in form and consists of the direct connec 


there must be feedback to the programmer! 


tion between the feed or traverse screws and the two de 
tector drums. Each drum has 49 adjustable rotary disks 
for controlling the length of head travel. One drum is 
issociated with the horizontal motion of the head and 
the other with the 


chanically driven by the drive shafts for the head and are 


vertical motion. These drums are me 
gear ratioed so that one revolution of a disk equals the 
total stroke of the drum. Kach disk has a switch trip dog 
spaced 180 dee from two V-notched grooves used to facili 
tate setting up. A sensitive micrometer adjustment is pro 
ided for final setting and to compensate for tool wear 
Assume that 
the function drum is stationary but the two detectors 
irums are followin : the he ad movement W hen the head 


certain phase of the cycle is in process 


Man-Au-Trol unit with covers removed to show function or mem hig 


3 LSS atl shieeemell 


4 


oe Soe Bowe ae ete eee 
. eet 


Set-up fixture at left is used to identify 


A fourth drum or distributor ts the machine motion associated with each cir 


circuit cumferential data band of the function drum 


has reached the selected position, a trip dog of a dish 


contacts its respective swit hes. This stops head movement 


ind indexes the function drum to start the next ste; 


in the machining sequence 
Alignies 


next to the drum is a code showing the machine operations 


Fig. 7 shows the function drum in close up 


issociated with the circumferential data rows on the 
drum. As explained previously the axial data rows rep 


resent steps in the cyel Any particular machining 


sequence within the capabilities of the machine is estab 


lished by These 


ns can be rearranged when it is desired to go to a 
| } 


screwing pins into the correct holes 
different program, Or, the complete drum can be removed 
stored for later use and replaced instantly with another 
prepared drum 

Programmer Mechanism. Ai isometri: 
the Man-Au-Trol unit is given in Fig. 8 This shows all 
the working components of the attachment. Motors //SM-/ 


ind J/SM-2 are the means for actuating the distributor 


plates and control drum shuttle. Distributor plates cars 
switches that contact pins on the distributor drum. Cor 
trol drum shuttle carries plungers that contact pins on the 
control drum and actuate the function control switche 

The purpose of the distributor drum is to select the par 
ticular pair of disks on the detector drums that are active 
during a given step in the cycle. As it indexes around 
on successive steps. the distributor closes a switch that 
illows a disk in turn to take over control of the unit 
lt will be noted that th witches associated with both the 
function and distributor drums are mounted on shutth 

which shift out of the way when the drums are indexed 
Thus. the pins do not actuate the switch plungers 1 

ahuttlh 


viping motion, but by a head-on thrust when the 


returns to its normal position 


Motors HSM-] ind HISM ; tlse clrive icamshalt cart 
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ing the four ISM cam An eceentric crank arrangement 
working from the same vear that drive the camshaft 
rocks the upper shaft. The latter carries two gears mating 
with racks on the bottom of the main shuttle unit. This 
is the drive for operating the main shuttle away and back 
to the function drum. The control drum motor CDM 


drives a worm gear that indexes both the distributor and 
function drums 

Actually, there are two shuttles for the 
The first is the butte 
tiate the individual head 
shuttle on which the switches for speed selection 
When the Man-Au-Trol is 
i cormal evele with no speed change required only motors 
HISM-1, HSM-2 and CDM are When a speed 
chanve is called for, timer motor 7M and speed-shiftes 


motor SSM are 


function drum 


main carrying switches that ini 


functions. The second is the 
speed 
are mounted voing through a 
ere rgvized 


also activated 


Motor 7M drives, through a worm and gear, a long 
horizontal shaft equipped with two cams. The first is a 
holding cam while the second determines when the speed- 
shifter is to start. The purpose of the delayed action of 


the speed shuttle is to allow time for the table to stop 
before the speed clutches are shifted 

through 
SSM.-] 


an eccentru 


The speed shifter motor drives vearing the 
that SSM-2. In 
this crank 
with a rack on the bottom of the speed shuttle unit 

When a speed range is called for the speed shuttle 


backward, neutralizing the previous speed sele 


tion, then moves forward to contact pins on the control 


two cams operat switches and 


addition motor actuates mating 


moves 


drum. this selects the new speed rate. Now it once again 


moves back from contacting drum and holds the new 


108 





i . . . 
Fig. 8 (left) —Isometric drawing of the 
. mechanical portions of the program- 
mer. Detector drums are not shown but 
determine when each indexing cycle of 
this mechanism is to start 
é 
\ AZ 
a 
1 - 
om 
~ > € 
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(right) —Schematie 


wiring 


yy big. 9 
diagram of a portion of the ma 
chine and circuits 


Mac hine 


programmer 


programmer 
circuits are on the left, 
circuits on the right 


speed rate until another change is called for. Gearing fron 


the speed shifter motor operates a cam-a tuated spec d 
change switch (previously closed) at the proper time 1 
This switch is designated on the 


head and MS¢ 


his switch is mounted physic ally on the main-head shut 


the speed shifter cycle. 


isometric drawing as SSC side main head 


tle unit and, since there is no drum index after a speed 


change, it is necessary to open the switch at the proper 
time in the speed shifter cyele 
Schematic Diagram. Although the 
lathe and versatile machine, its control system 
Is comparatively simple when it is furnished without the 
Man-Au-Trol Since the latter 


machine to fully automatic control and since the electrical 


vertical turret 


is a large 


attachment converts the 


control system of programmed-type machines is neces 
it should be expected that the Man-Au 


would be 


sarily extensive 
Trol itself 


amount of ingenious circuitry 


characterized by a considerable 
This is indeed a fact as wil 
be noted from the schematic wiring diagram. Fig. 9 

The Man-Au-Trol is fully interlocked with the pendant 
circuits. Thus, when the lever on the panel of the program 
ming unit is placed in automatic, the corresponding feed 
interlocking lever on the pendant must be in the neutral 
This establishes 
feed-rate solenoid valves in unit through 
head shuttle that 
provides this interlocking feature is dseignated as PICS 
in Fig. 9 interlocking 


feature: namely, that the start-cvele button on the front of 


the circuit to the directional 
the tank 


unit. 


position, 
and 
the contacts in the The switch 


The schematic also shows another 
the pendant is active only when the distributor and func 
tion drums are in the zero position and head control lever 
button on the 


in “automatic.” Similarly, the “drum index’ 


ELECTRICAL MANUFAC KI 
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Man-Au-Trol unit is active only when the head control ; 5 foley 
lever is in manual position. rT ae = | 
It will be helpful in appreciating the ingenuity of the [ We ‘ lay | 
programmer unit to describe certain phases of the opera 
tion of the electrical circuits. Referring to Fig. 9. assume cull open dropping out the circuit to the solenoid valve 
for example that the cross-fed screw is driving the head in the tank unit and setting up their own holding circuit 
ilong the horizontal slide. Under this condition, the through MCR-12 and MCR-16 in the d-e cireuit. Up t 
issociated detector drum is moving in correspondence this point the circuits to these valves were completed 
When a dog on the detector drum strikes a switch, a cir through the main-head shuttle switches some of which 
uit is established from the switch from the distributor were closed in conformance with the pattern of operations 
through contacts A-]. The HSM-4 switch passes energizing of the previous phase of the cycle. Now, the shutth 
urrent for control relays MCR-1] and MCR-12. With switches are “dead” so that their contacts can be opened 
the control lever in automatic position all “A” switches without arcing. Also, the tank solenoids have been neutral 
ire closed. and “M” switches are open. Relay MCR-18 is ized stopping the motion of the head. With these tw: 
energized and its MCR-18 contact on the d-c circuit closed necessary conditions accomplished, the Man-Au-Trol unit 


by HiSM a) being closed This refers only to the d-t is read for inde Kit rte the ucceeding phase of the evele 
Man-Au-Trol circuit for the main head Action of relay MCR-1] has closed 


1 also another set of 
When relays MCR-1] and MCR-12 are energized, thei contacts establish: i cireuit through the contacts of 


ontacts in series with the switch A-6 in the 1LLO-volt eir 


Continue ve Lh 
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Transistors in 
e 

Fig. | — Alto transistorized a-c voltmeter meas- 

ares 3% in, wide, 3 in. deep and 5% in. high. i 





COMMERCIAL AVAILABILITY of transistors with high-alpha Frequency range was designed to be flat from 10 eps te 
utofl freque neies has made possilole the design of truly | me. In the instrument as designed, a step swit h makes 
portable test equipment. Use of compatible miniature available 12 scale ranges. from 1 my to 300 volts full 
omponents” allows overall miniaturization to be scale and from 60 to 10 db in 10-db steps. Indicated 
ichieved, and the low power requirements of the tran voltage is proportional to the average value but the scale 
sistors reduces the size of self-contained power supplies is calibrated in rms values of a sine wave input. Overall 
where needed An example Is a transistorized broad band 


accuracy was to be » per cent of full scale. Input im 
ic electronic voltmeter illustrated in Fig. | and the sub pedance is 10 megohms shunted by a 15-aef capacitor in ad 
ject of this article. Tt oce uples approximately 50 cu in the range from | to 300 volts and by a 50-vyf capacitor in 
ind weighs less than 30 oz the range from | to 300 my 
In projecting the development of an instrument for Use of transistors made it possible to use a battery a. 


held measurements and general laboratory application power supply with its several advantages. The main one 
side from small size, it was decided that the voltmeter of course, is that the instrument is completely portable 
should have broad frequency range, high input impedance very compact, and may be used anywhere. It is ideally 
igh stability and be able to operate over abroad suited for use in testing telephone and carrier equipment 
emperature range. The latter was set at 0 F to 120 I or for any application where the instrument must be taken 


‘ Eiecrmican Manuracres into the field. such as maintenance of aircraft, marine 


ind mobile equipment. Another advantage is elimination 


Fig. 2 — Block diagram of voltmeter circuit. 
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The 


requirements of transistors enable drastic 


very small size and small power 


reduction in size and weight of a broad 


hand a-c voltmeter to be obtained and 


allow the inclusion of a battery power 


supply that. aside from adding to porta 


bility, extends the circuit application 


range of the instrument beyond that of 
onventional meters using a power line 


supply. 


f calibration errors due to variations in line voltages 


and elimination of “60-cycle beating” common to all a- 
powered voltmeters when measuring frequencies near the 
power line frequency. Since it contains its own power 
supply, the transistorized voltmeter can be used to meas 
ure a- voltages superimposed on large d-« voltages 
simply by insulating the metal voltmeter case. For ex 
ample, the ripple current of a 15-kv power supply can be 
measured by setting the voltmeter case on an appropriate 
insulator above ground and measuring the a-c voltage 
across a small resistor in series with the high voltage lead 

It is also possible to measure the ripple voltage of 


\ con 


voltmeter cannot be used here because of 


high voltage supplies which have no d-c ground 
ventional a- 
the low voltage breakdown rating of its power trans 
former, or because the ground side of the voltmeter may 
be directly connected to one side of the d-« power line 
Again, by insulating the transistorized voltmeter, but 
using in this application the proper d-c blocking capa 
Battery 


power supply also allows the instrument to be used in 


itor, the ripple voltage can be readily measured 


making r-f measurements with respect to references other 
than ground, where the capacity to ground introduced 


through the power line by conventional a- 


operated 
voltmeters would be objectional. By proper placement 
ind insulation of the transistorized voltmeter, r-f volt 
iges across balanced circuits or across components not 
connected to ground can be readily measured. 

Circuit Description. As indicated in the basic block 
diagram, Fig. 2. the input circuit to the voltmeter con 
sists of a high impedance voltage divider feeding into a 


With presently available 


cathode follower tube circuit 
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transistors, it would be rather difhcult to obtain a highly 
stabilized input circuit which has a high input impedance 
over a broad frequen vy range with substantially con 
stant gain over that frequency and one which is independ 
ent of temperature. In the interests of economy and space 
therefore, the high 


realized through the use of a ruggedized subminiature 


conservation, Input impedance is 
electron tube. 

The stabilized output of the cathode follower is fed 
into the range selector. To reduce the variation of fain 
vs input impedance of a transistor amplifier stage, a con 
stant impedance source into the amplifier is required and 


A fairly 


low characteristic impedance (500 ohms) is used to mini 


achieved by the use of a ladder type attenuator 


mize stray pick up and reduce the efleet of variations in 
input impedance of the amplifier on the attenuator ter 
minating resistor 

The transistorized amplifier consists of four caseaded 
common-emitter stages, Fig. 3. These stages are divided 
into two groups. one of which incorporates a-« coupling 
for reasons of stability, the other a d-e coupling for ei 
cuit simplicity. Bleeder type bias is used in the first 
stage of the d- coupled group to fix the bias of both 
stages and thus permit interchangeability of transistors 
further 


interchangeability, negative 


with littke variation in operating points. For 
stabilization and transistor 
feedback in each stage is introduced by the use of unby 
passed emitter resistors 

Collector voltages and currents are very low and are 
held to a minimum for several important reasons. By 
operating each stage with the lowest collector voltage 
that maintains linear operation, the supply voltage is re 
battery. Also 


bypass capacitors of reduced voltage ratings and higher 


duced, permitting a physically smaller 
capacitance for the same physical size may be used. Thus 
the voltmeter can operate at lower frequencies with the 
same gain for the same physical size By operating 
the transistors such that the collector current is very low 
the input capacity of each stage is reduced, increasing the 
upper frequency limit of the amplifier 

In the final stage, the 


fed from a 100-ohm unbypassed resistor. Upon passing 


amplifier output terminals are 


through the amplifier, the input signal is capacity-coupled 
to a bridge rectifier and then to the output meter. Since 
the output is capac itively coupled no damage will oecur 
if the output terminals are shorted big Lk shows the cali 
bration error introduced for various load resistances 
Part of the amplifier output is fed back to the emitter 
of the input transistor. The total amount of feedback 
38 db at midband 
stability of the volt 


meter over the wide temperature and frequency range 


local and external, is approximately 


and this accounts for the high 


In addition, the large amount of feedback permits inter 


changeability of transistors without the need of any 


adjustment. Fig. 5 shows the per cent error introduced 


over the frequency range when transistors are inter 
changed. Thus the transistors used in the voltmeter need 
not be matched exactly and if necessary. they may be 
replaced in the field with little deterioration of the overall 
calibration accuracy 

The battery supply is designed to provide the longest 
life in the space available. Five mereury cells were chosen 
Three 9.4-volt mercury cells with capacity of 250 ma 
hour are series-connected to supply the plate voltage of 


the subminiature tube Another 9.4-volt 250-ma-hour 
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mercury cell is used to furnish the 9.4 volts to the tran- 
sistor amplifier. The fifth mercury cell, a 1.34-volt 360v- 
ma-hour unit, supplies the filament power to the sub- 
miniature tube. The rated life of the 1.34-volt cell is 180 
hr (the point at which the voltage of the cell has dropped 
to YO per cent of its initial value). In order to maintain 
a calibration error of less than | per cent over the life 
of the batteries it is necessary to replace the filament 
battery after 140 hr of continuous duty. The life of the 
mercury cells supplying the plate voltage also is approxi- 
mately 140 hr, depending on the individual characteristics 
of the tube. 

The jife of the mercury cell supplying the 9.4 volts to 
the transistor amplifier is the shortest, about 135 hr, and 
is also the most critical as far as the voltmeter calibration 
error is concerned, For this reason, means for monitoring 
the amplifier supply voltage is included on the front panel. 
\ push button switch connects the output meter to the 
amplifier voltage supply, giving an indication of the state 
of the cell. For a new Lattery, with the selector switch 
in any position, but with the power switch in the off 
position, the meter will read greater than O db. When 
the meter indication drops to O db, the batteries will 
have deteriorated to the point where a calibration error 
of approximately 4 per cent is introduced. Replacement 
of all of them is then required to maintain the quoted 
voltmeter accuracy. The increase in the calibration error 
it various frequencies is pl tled in Fig. 6. 

Choice of Components. | maintain good stability 
over the operating frequen y range, the transistors must 
have as high an alpha cutoff frequency as possible. An- 
other important consideration is the small spread in basic 
characteristics, permitting transistor interchangeability. 
At the present time, surface barrier transistors meet the 
electrical requirements adequately, 

lo be compatible with the transistor amplifier, the 
most desirable characteristics required in the vacuum 


tube are high g,,, low operating plate voltage, and very 


112 


Fig. 5—Calibration error resulting 


Fig. 4 (lef.) — Effect of amplifier  ut- 
put icading on voltmeter accuracy 


low filament current. In addition, the tube must also be 
rugged and of small size. The tube which best meets these 
characteristics is the CK6O611. It is a ruggedized sub 
miniature tube requiring only 20 ma of filament current, 
39 volts for plate and screen, and yet displaying a fairly 
high g 

The capacitors were chosen on the basis of very lew 
leakage current, smallest possible size, and stable temper- 
ature characteristics. Both aluminum and tantalum elec- 
trolytic capac itors were found to be suitable. 

The indicator meter was chosen to provide the max- 
imum seale length for its size. The scale was designed to 
permit the taximum readability with the minimum 
possible misinterpretation of the calibration marks. The 
full size reproduction of the meter face, Fig. 7, illustrates 
the ease of readability. The pointer, a red knife-edge 
type, further improves the ease of reading the scales 
There are two voltage scales, 0 to 1 volt and 0 to 3 volts, 
and one decibel scale based on 0 db equal to 1 miltiwatt 
into 600 ohms. The 200-ma, 55-ohm coil movement is 
fully protected from severe overloads. 

Construction Details. In choosing a case, such de- 
tails as ruggedness, and light weight for field service, 
good appearance, ease of manufacture and minimum 
size were considered, A drawn aluminum case and a die 
cast cover were chosen, Printed circuits are used to 
advantage in the assembly of the amplifier and asso- 
ciated circuitry. The basic components of the highest 
quality were chosen for reliable trouble free operations 
Fig. 8 is a photograph of the interior of the voltmeter, 
illustrating the final placement of the component parts 
The largest ones are the batteries. 

Because of its extremely small size, the voltmeter can 
be placed adjacent to circuits being measured, reducing 
lead length and increasing voltmeter readability. Only 
1 sq in. of base area are occupied by the voltmeter, 
making it very useful where bench space is at a premium. 


Up to five voltmeters can be mounted across a single rack 
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Effect of battery life on voltmeter accuracy 





from interchanging transistors 
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Fig. 7- Full size 
reproduction of in 
dicating meter face 


panel for applications requiring more than one voltmeter 

Performance. he performance of the voltmeter can 
be readily summarized by reference to Figs. 4, 5, 6 and 9 
which depict the effect of output loading, changing tran 
sistors, and battery life in terms of the calibration error t. § Interior view of transistorized voltmeter 
also the frequency response over the rated temperature 
range. 

Figure 4 shows that loading does not influence ac 
curacy until 500 ke is reached. Figure 5 illustrates that 
the interchanging of any or all the transistors will not 
cause a calibration error of more than 2 per cent any 
where within the specified frequency range. Figure 6 
shows the calibration error versus battery life. The error 
is in the order of 1 per cent until the outputs of the bat 
teries are at approximately OO per cent of their rated 
voltage. It is at this point that the batteries should be 


replaced, Figure 9 indicates the high lemperature sta Fig. 9 Effect of tempera- 


bility of the voltmeter. For a temperature variation ol cure on voltmetef accuracy. 


OF to 120 F, 18 C to 92 C) the calibration error 
is less than 2 per cent The measured performance of this 
voltmeter demonstrates that commercially available tran 
sistors can be applied successfully to portable test equip 





Linear Approach to Servo Analysis 


Up toa point, the higher the gain of a 
servo system, the faster will be the re- 
sponse (good!). But raise the gain be- 


yond that point and instability results 


(had!). The author describes the meth- 
ods of analysis that enabled the designer 
to push gain up against the limits with- 


gut prercing into the regions of instability. 


lik LINEAR METHOD OF SERVO ANALYSIS assumes that 


there are no non-linearities in the system such as limiting. 
saturation. backlash. coulomb friction® or dead zone 


The output torque of the motor is directly proportional 


Kditor’s Note 


This article is the third of a series of five articles 
overing the basic principles of servomechanism 
design. The first article was a qualitative introduc 
tion and the second article explained how to 
predict maximum servo performance. The last three 
articles deal with the analysis of a servo to predict 
its stability and operating characteristics. This 
article covers the linear method of servo analysis, 
which is the most generally used method. At the 
conclusion of the Servo Series, the five articles will 


be reprinted as a single package 


to the motor input voltage and there is no maximum 
torque limit. Hence. there are no maximum velocities ot 
accelerations. The assumption that every part of the servo 
is linear is, in general, valid for small amplitudes of 
input and this type of analysis is useful in many other 
fields such as network analysis, vibratory system analysis 
and analog computer design. 

Before discussing the analysis itself, a collection of 
basic concepts must be assembled. The next few para 
graphs will present this background. 

Transfer Function. The transfer function of any de 
vice is the ratio of its output divided by its input. In the 
case of an amplifier whose output is three times the 
amplitude of its input. the transfer function is 3. In the 
case of the set of gears shown in Fig. |. the transfer 
function is: 


Notice that with the convention indicated for positive 
rotation, the gain or transfer function is negative. Notice 
also that the gain may be less than one. If the device 
under consideration is not linear, the transfer funetion 
cannot be defined except for particular conditions. 


function usually is a funetion of fre 


quency. As an example, consider the electrical network 


ol Fig. - 


The transfer 


The input to the network is an applied voltage 
at EF, and the output is the voltage E,. The problem is to 
find, at any frequency. the gain of the network, E,/F 
Its transfer function is 


/ 


/ RCP +1 
where Ff? resistance in olims 
( capacitance in farads 
P = differential operator (to be explained below) 


The above equation will now be explained by dis- 


onsidere be n-linea as at ve eed tt is a 


ELECTRICAL MANUFACTURING 





PISO RII CASTE 


npul rotatior 


Diometer= iin 


&*= Output rotation 


Diameter = 2 in 


Fig. | Diagram of simple gear set to 


show meaning of term “transfer function. 


Fig. 2 Electrical network whose transfer function is 


simply the ratio of output voltage to input voltage 


cussions of two methods that can be used to derive it 


Method 1 


voltage with a frequency of w radians per sec. 


(By phasors). Assume that E, is a sinusoidal 
The im 
pedance of the resistor is R and the impedance of the 
capacitor is 1/joC. The current through the capacitor is 


then 


ind the output voltage is: 


i 

vhere P jo and | \ 1 
The results of this derivation will now be examined 
kirst of all. the transfer function is the steady-state a-« 


vain of the network. Secondly, the symbol P?** is a 


shorthand notation for jo. At low frequencies (as o ap 


proaches zero). the gain becomes unity and at high fre 
quencies the gain drops in inverse proportion to the in 
crease in frequency. The phase shift at low frequencies 
is zero deg and at high frequencies it is 90 deg lagging 
The above results are a little more evident if the trans 


fer function is rewritten as 


/ / 


/ jw ht l 


wCl 
where " tan ( 
1 


tan’'(- wR) 


Phen 
I JV1+ CR 
In the above form, the magnitude and phase angle 


Amplifier ' Motor 
goin=K gainel 


} Simple open-loop servo consist 


ing of an amplifier-motor-load combination 


\Al 18] [6x +O 


(D) 


Fig. 4 Four diagrams of equivalent servo 


systems illustrating the several different ways 


for representing the same transfer function 


the transfer function are separated for simple ty wy eX 
amination 


Vethod Il (by differential equations | 


Phe voltage acro it it 


f 


| . 
The voltage acro ( / wil 
( 


/ 
therefore 
/ 


This expression can be reduced by assuming that 1 


varies sinusoidally with time A short-cut. however, ts 


as follows: { / } 


dl ( 
! Let the operation be replaced by the 
bol f? dt 


2 Let the operation / ( pdt be replaced by / P 


s+ The resultant expression for output divided by input 
is the transfer function 


Applying the above ste ps to the given transfer funetion 


/ 





Vig. 5 Transferfunction block diagram of closed-loop 
servo. A is the transfer function of the amplifier, motor and 


load, and B is that of any device in the feedback path 


big. 6 Nyquist diagram of the transfer 


function for the simple network of Fig. 2 


Another example of the derivation of a transfer func 


tion is the case of an amplifier-motor-load combination 


such as is shown schematically in Fig. 3. 6, is the 


input shaft rotation in radians: E, is the amplifier output 
in volts, A amplifier gain in volts/radian , L 
motor gain in dyne-cm of torque per volt of input; F is 
the viscous-damper coeflicient in’ dyne-cm/radian per 
sec; and J is the load inertia in gram-cm*. 

The equations necessary to derive the transfer func 
tion 6,/6, are: 


i 


/ Ko 


and the following expression which equates net torque 
to load acceleration 


Motor torque oon daniper 


torque oad 
load acceleration 


inertia 


tbr 


dl 
ff d —) 
it { dl 
in“operational form 


LA A, /}? 


“ KPa (JP hP)6 
LA LA / / 
ip hy? ( / \G) / 
}? 
/ 


Notice that the motor transfer function consists of the 
product of three terms. The first is a constant: the second 
is a untiorm geometric decay in amplitude with mereas 
90 deg, and 


network described 


ing frequency 
the third is 


at a constant phase shift of 
a duplic ate of the R- 
be fore 


\ few rules 


tions 


rovern the combination of transfer tune 


Referring to big 1. Part A shows two cascaded 


Ilo 


units whose transfer functions are A and B. Here, both 
{ and B are fractions whose numerator and denominator 
are polynomial expressions in powers of P. Also A 
6,/6, and B 6,/0,. The device symbolized in Fig. 
1 (B) is an identical device in so far as the ratio of 
4,/6, is concerned, for: 


iB (02/06,) (95/02) 6, / 0, 


Therefore, the overall transfer function of cascaded units 
is the product of their individual transfer functions. 
This statement is true only if in the process of connect 
ing the units in cascade neither component transfer 
function is changed by loading. 

If the transfer functions are written in polar form 
(magnitude and phase) such as in Fig. 4 (C), the same 
veneral rule applies, except that as shown in a compari- 
son of 4 (C) with 4 (D), 


tions in polar form is obtained by multiplying the mag 


the product of transfer func- 


nitudes together and adding the phases together. The 
combination of transfer functions in polar form is very 
useful in the Bode representation to be discussed later. 
Although the transfer function was derived on a steady 
state sinusoidal input basis, by proper use of rather 


elaborate formulas or by geometric constructions the 
transfer function may be used to obtain the output re 
sponse for any form of input. (2) 

The Feedback Equation. |his section will cover the 
feedback equation, which gives the overall servo transfer 
function if the transfer function of the components are 
known. Fig. 5 shows the transfer function block diagram 
of a servo. The terms 6,, « and 6, are input, error and 
output rotary displacements as before; A is the transfer 
function of the amplifier, motor and load; and B is the 
transfer function of any device in the feedback path 
In a simple servo, B is unity. From the basic equations 


“ Ae 
é — Be 


this expression can be derived: 


1/3 ) 
+ AB 


lhe overall transfer function 6,/6, (also called the closed- 
loop transfer function) in the form shown above is 
interesting from several standpoints. First of all, the 
{Bb is equal to l. Re 

5, the quantity AB is the gain that would 
be measured from @, to y if the feedback connection 
were broken at x. 


transfer function is infinite if 
ferring to Fig 


This is precisely the open-loop trans 
fer function as defined in the first article of the series 
1B is unity at any 
at which the phase of AB is 180 deg, the 


This means that if the magnitude of 
lrequency 
closed-loop transfer function will be infinite. Were this 
to happen, the servo output would vary wildly for any 


microscopic This situation is 


called 


in either of two ways. 


disturbance in the input. 
instability” and manifests itself in a real servo 
If the transfer funetion is infinite at zero frequency, 
the servo output will start to rotate as soon as the servo 
is energized and will continue indefinitely unless stopped 
by a mechanical stop. If the transfer function is infinite 
for any frequency other than zero, the servo will oscillate 
it approximately that frequency (with a static input 
it an amplitude limited by non-linearities in the system 
If the servo is perfectly linear and the closed loop trans 


fer function is greater than unity at a phase angle of 180 





hig. 7 Nyquist diagrams of two 
servo open-loop transfer functions 
Servo is unstable whenever the 


locus surrounds the ] point 


in different form 


ley at any frequency, the servo would be stable math 
natically. But, the smallest amount of friction in the 
yutput in any real servo is enough to reduce the effective 
vain to unity at some amplitude and therefore make the 
servo unstable. Consequently, for all but very involved 
servos, the servo is stable only if the open-loop transfer 
function gain is less than unity at any freque ney at which 
the open-loop transfer function phase angle is 160 deg. 
In the case of a simple servo, B unity and, there 
fore, the open loop transfer function is A and the overall 


transfer function is 


} l \ 
[he next sections will give a graphical method of ce 
termining the closed-loop transfer function from the 
ypen-loop transfer function 


The Nyquist Diagram. [here are two 


used graphical aids used in} linear servo design: Lhe 


commonly 


Nyquist diagram which is a plot of the transfer function 
in phasor form, and the Bode diagram which is a plot 
f the transfer function in polar form with magnitude 
and phase plotted separately Both do the same job and 
i servo designer uses both at times. In general, the Bode 
diagram is more suited to simple servos and the Nyquist 
liagram is more suited to extremely comple X servo 
tems, and a combination of both is extremely potent 
Figure 6 shows the Nyquist diagram of the transfes 
2. The N quist 


direc ted line 


function for the simple network of Fig 
diagram is the locus of the tip of a vector 
whose length is equal to the magnitude of the transfer 
function and whose angle from the base line equals the 
phase shift of the transfer function The solid arrow 


shows the direction of increasing frequency. Therefore 


> e 
j y 


Bode diagram of the transfer function of the simple lag network ol 


ig 
hig. 2. Bode diagram presents the same information as the Nyquist plot but 


Table i—Conversion Table, Gain to Decibels 


m, db m, db 
12° 
18° 
20 
24° 
+ 26° 
30° 
100 40 

1000 60 


Table ll—Effects of Increased Gain 
Performance 





Increased gain 
and improved 
phase 
System D 


Original servo Increased gain 
System A System B 
Servo flat to 20 rad/sec 30 rad/sec 62 rad /sec 
Time to cross- 
over for step 
about 0.02 see 


40 deg 


about 0.05 sec 
42 deg 


about 0,07 sec 
52 deg 


input: 
Phase margin 
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above Bode diagram of the factor 
over P d oP Dhese curves may 


traced to construct Bode diagrams quickly 


big. 9 (left Steps inthe construction of the Bode diagram 


for a given transfer function, This entails drawing the 


diagrams for each individual term in the transfer function 
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The Bode Diagram. [he bod 


diagram is a plot of a transfer func 


00d speed 


$/se tion that presents the same informa 


tion as the Nyquist diagram but in a 
The Bode diagram of 
the 
lay network of Fig. 2 is shown in Fig 
&. Here. wo, has been used instead of 
its equivalent 1 /R¢ 


to serve 


different form 
the 


Stall torque 


/0* dyne-cm transier tunction of simple 


to permit Fig. 8 
universal curve. Notice 
that in the Bode plot the magnitude 


and phase parts of the transfer fun 


sed the text 


tion are separately displayed as func 
tions of frequency. It thus requires 
transtler 


one 


two curves to display 
function. 
he 


diagram is logarithmic 


the Bode 


and is drawn 


frequency scale in 


on semi-log graph paper 
shift scale 


scale is 


The phase 
is linear but the magnitude 
logarithmetric This is ae 
complished by plotting the magnitude 
in decibels There 
of the decibel. One 


lor 


two definitions 
{ 


used 


the 


are 
is ¢ ommonly 
and 


voltage comparisons 


other is used for 


he 


ind is defined by 


powe rf ompal isons 


former is used in servo analysis 
lo VJ 

where M is the magnitude of the 

transfer function in terms of output 

divided by input and m is the corre 

sponding magnitude in decibels. As 


Vis 


‘ lude 


not in 
(these 
LB0-cde oF 


always a yo 


in the example magnitude and does 


reversals of sign 
accounted for 


shift). M is 


howeve r. 


are 
by a phase 


mitive num 


The 


lable | presents a few examples of the magnitude 


bret term om may be positive or nega 


live 
expressed as a number and expressed in decibels 

In the Bode diagram of the open-loop transfer function 
ola the the 
than db vain) at 
the phase shift is 180 deg 
eve 


the 


servo unstable if 


servo 1s vain is yvreater 


Zero which 


(unity any frequency at 
This is not as obvious to the 
is the corresponding Nyquist criterion of encircling 

] point and so for displaying stability the Nyquist 
has the Bode The Bode 


diagram can be more rapidly drawn for most functions 
than the 


diagram an edge over diagram 


will 


Nyquist diagram and an illustration 
the construction of a 


that it is desired to 


now 


by iven to demonstrate 


dia 


ram. Assume draw th 


tothe 


following transter function 


(PP 


#{- I? ') 
Lhe followed it 
olution of this problem are as follows 


| birst the Bode dia: 


of the function 


steps to be arriving at the desired 


draw rams tor the components 


transter 


At each frequency add their magnitudes in decibels 
This corresponds to taking the product of their real mag 
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“ Closed loop 


~Y gaine=+3db 
~~ 


Closed loop gain=Odb 


Closed /oop phose | 
shift =-1/20° 


iz 11 Construction tor deriving erve 


losed-loop response trom open-loop response 


dentical to bi excep that one of the later 
iwverted, The Bode diagram of the factor 


/ ( }? ') where 


shown in Fig 8. Note that the magnitude curve starts 
invent to the zero db line and ends up tangent to a 
20 db decade) line and that both 


tre quency ol 


() db octave (al 


ines intersect at the corner radians 


wr set 


ske kk hy 


he curves is that the magnitude curve lies 3 db below 


Additional information often used to rapidly 


he asymptote lines at. 1 db at 2 w, and 1/2 « and 
thout OL db below at 10 o, and 1/10 | and that the 


hase shift curve follows the formula 


Prequiency 
Phase shift lan ( ) 


mt transter functions can be factored into terms of 


ote 


data and fieures 


he followin 


Lhe followin permit the rapid construc 
f the Bode diagrams of these factors 

Ihe factor P on a Bode plot has a constant potas 

WO) dee at all frequencies. and the magnitude 

trareht bine rong through the | radian pet 


promt w bree slope Is lh per decac 
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| 


Closed loop phase shift 
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Ihe factor 1/P is the rec iprocal ot P and therefore, has 


0 deg. and has a straight line magni 


i phase shift of 
tude plot that goes through the | radian per sec, zero 
db point at a slope of 20 db per decade. In this case 
is in all others. the Bode diagram of the transfer fune 
tion of a reciprocal is obtained by reversing the sign of 
both the magnitude and phase curves 


The Bode diagrams of the factors 


Creda) 


ie shown in Figs. 6 and LO. These curves may be traced 
to draw Bode diagrams rapidly As an aid to using them 
in this manner, the curves of Figs. & and 10 are all t 
10 aby 1 in and 30 


which have been found to be very. satis 


the seale of | decade 2 in 
dey loin 
factory seales for most servo problems and are suitable 
for direct tracing on Keuffel & Esser Co 
paper No. 359-31 or Codex Book Co. five-evele 
paper No 
Example of Servo Analysis. Ihe servo of bie. |} 


will now be analyzed to demonstrate the techniques ce 


five cyve le 
<emi-lo 
semi-log 59 289 


cribed above and to lead to the deve lopment of others 
lhe servo of Fig. 1] has a feedback gain of unity. There 
lore, the open-loop transfer function in this case is the 
sume as the transfer function of the amplifter-motor-load 
combination. This transfer funetion was derived above 


In this cist 


/ tryeot 





i? 


Phase 
margit 


angle 


Fig. 15 Curves of closed-loop response as constructed for the original and 


modified versions of the servo system covered in the example problem 





big. 16 Nyquist diagrams of servo open 


viscous damping 10° dyne-cm (500 radian leop transfer functions of the original and 


ayt ‘ “* 
Lyne mt x modified versions of the servo system cov 


A amplifier ain ! ered in the ex ample problem 


Pherefore the open loop transter funetion | 


LA / ! } 
( / )G.) / ! 
( P >) r( QP ') 

| 0 
This open-loop transfer function is shown as Curve A 
in Fig. 12. The conversion from open-loop to closed-loop 
frequency response can be performed readily by means 
f the chart shown in Fig. 13. which gives the closed 
loop gain and phase shift from the open-loop data. Fig. 
13 is drawn to a seale of 6 db per in. and 20 deg per in 
for the open-loop response This is done so that if the 
open-loop transfer function is drawn to that seale on 
transparent graph paper, the diagram of Fig. 13 may 
he placed under it and values of the closed-loop response 


overall response} may be read off rapidly. Also. shift 
ny the overlay aids in evaluating the effect on closed Fig. 17 — Diagram of network used to introduce 
phase lead of about 20 radians per see into servo. 


loop performance of changes in open-loop gain and phase 
shift. The servo closed loop response is shown as curves 
fin Fig. 15 

Curve A in Fig. 14 shows the construction used for 
developing the closed-loop response of Fig. 15. The 
numbers along side the graduation marks in Fig. 14 are boosted hadb at each frequen curves Bo oof bigs. 12 
the frequency in radians per sec at their partic ular points ind 14). The closed loop response is now “flat Crosses 
m the curve. Curve A in Fig. 16 is the Nyquist diagram zero db line) to 30 radians/sec instead of 20 radians 
ol the open loop response and indicates that the servo is ind is qquite improved 
stable As the frequen ol the pe ik oon 


Assuming that the servo can be permitted to be under sponse has been increased, the time 


damped to the extent that a } db maximum value can input is decreased. The determination ) response 


he tolerated in the closed loop response, steps can bye from the frequency re i rougt 


taken to improve the servo performance. Examination of ! 
Fie. 14 indicates that Curve 1 could be boosted L db 


before it would be tangent to the dotted -——3 dh curve seconds where 


rice the time 


quene y if radians pel 
\ study ol ul ‘ I ‘) 


shift could be made mo 


\ecordingly. raise the gain kdb and repeat the previ 
ous calculations. The open-loop transfer function is now 


] 
radians /se« by imserting 


Curve B would bow to the h 
r( he ‘ could be increased further Such 
hig. 17. Its Bode plot is shown i 


1 hie open-loop response is unchanged in phase brut 





ALEX. E. JAVITZ Special Features Edit 


What About Aluminum Wire? 


With copper in short supply and prices rising, the spotlight naturally turns on 


aluminum for magnet wire, hook-up wire, control wire and power wire. Hou 


good are the prospects fora permanent shift to aluminum? What are the obstacles 


property-wise and application-wise? Here are some interim answers based on 


off-the-record comments of specialists in wire and cable development and application. 


HIGH-VOLTAGE OVERHEAD TRANSMISSION wire is now 


almost all made from aluminum. It is doubtful if any new 
copper transmission lines will ever be erected in this 
country. In fact, at least one big wire manufacturer has 


high voltage 
wire What then about the use of aluminum for magnet 


discontinued the manufacture of copper 


wire, hook-up wire, control wire and power wire, where 
the applications are more directly related to the design 
of such products as motors, transformers, and electroni 
equipime nt 


lou hat extent have such uses been made? Ind what 


are the prospects jor an increasing volume? Is a shift to 
aluminum merely a temporary condition reflecting the 
current shortage in copper, or are&tthe effects likely to be 


permanent What are the 


specific limitations and ad 
vantages of aluminum {nd what is the design signifi 
cance of any unportant shift to aluminum? 

Phese questions have been asked freque ntly, ever since 


the possibility arose of a permanently short supply in 


copper. At various professional meetings, such as_ the 


All | meetings 


aluminum conductor wire 


many papers have been devoted to 


lor the purpose of this interim 
review a selected group of specialists in wire and cable 
development and applic ation were asked for some ofl 
the-record replies to these questions Here is a summary 
of their comment 

It is generally agreed that the use of aluminum, to 
whatever extent it has developed to date, and may de 
velop in the future, will be basically the result of the 
statistical supply position and rising cost of copper 
There are certain inherent advantages of aluminum 
however, primarily light weight. that would be para 
mount in certain applications. It is not felt that the cop 
per stringency is temporary. The statistical supply short 
age in copper is believed lo be a world wide condition 
not likely to be ameliorated unless quite unexpectedly 
we were to experien ea large mu ale | onomi recession 


The favorable cost aspect of aluminum will undoubt 


edly impel intensified research aimed at two targets 
(1) minimizing or eliminating existing limitations; and 
(2) expanding the scope of applications. Despite a con 
siderable extent of negative opinion, it is undeniable 
that as of today there is a discernible trend toward 
aluminum. This trend may continue to build up sinc 
aluminum is steadily increasing in supply and is there 
fore becoming more and more competitive with copper 

One engineer points out that actually it is not a ques 
tion of an “opinion” on the use of aluminum. As he 
phrases it, “the intelligent will use aluminum where it is 
suitable economically, and effective engineering-wise.’ 


\ balane ine 


necessary. Here they are: 


of plus and minus considerations would be 


1. Aluminum has a much lower specific gravity: ap 


CASE HISTORY 


Aluminum Foil Wound Coils 


ALUMINUM FOIL HEAVY-DUTY COILS developed by the 
Good-All Electric Mig. Co., Ogallala, Nebraska, have 
been used in beam focusing coils for traveling wave 
tubes; magnetic amplifiers; power-type solenoid coils; 
transformers; and in magnetic clutch devices. For inter 
turn insulation, these coils use either a 0.00025-in. thick 
Mylar polyester film, or are anodized to provide an 
aluminum oxide insulating coating. 

Good-All states that in certain custom designs, a 
space factor of the order of 90 per cent has been 
achieved. These foil-wound coils are said to combine 
light weight with high reliabilty. They also provide 
efficient heat dissipation thus permitting continuous 
operation at high current densities. Heat is conducted 
rapidly to edge of each foil layer and then can be easily 
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proximately 2.7 compared to 6.9 lor copper 

Its coefficient of expansion is greater than coppet 
sometimes an advantageous factor, sometimes dele 
terious 

lowell 


Ihe thermal conductivity of aluminum its 


than copper, but increases with temperature while 
the conductivity of copper is fairly constant with 


slightly 


metals are 


temperature rise and tends to decrease 
The thermal diffusivities of the two 
fairly similar 

aluminum is” greater 
basis. but markedly re 


ersed on a unit weight basis. The coethcients of 


The electrical resistivity of 
than copper on a volume 


resistivity are fairly similar for both metals 


Strengthwise copper has a higher tensile strength 
on a volume basis but loses this advantage on a 
unit density basis 

It is nearly impossible to properly clean aluminum 
before applying an insulating coating, since the 
iluminum surface is always covered with a white 
oxide, 

One of the big handicaps in the use of aluminum 
wire is the difficulty in joining or soldering it to 
other metal parts, particularly to copper. A corol 
lary problem is the danger of galvanic corrosion 
in moist atmospheres due to contact between th 
two different metals 

On the plus side of aluminum are the factors already 
stated: Lower cost per unit weight; light weight 
more favorable supply 


position as compared lo 


copper, both at present and, predictably, in’ the 
foreseeable future. 

If the top rank in existing aluminum wire application 
is high-voltage transmission wire, then magnet wire takes 
the lowest rank. In between there are diverse applic a 
tions in which aluminum has achieved acceptance in 
arying degree. Again, moving away from the original 


equipment field, a considerable volume of aluminum 
goes into service drop cables and wire for powel distri 
bution on overhead structures 

One big strike against aluminum for magnet wire is 
the space factor. Our design 


contemporary practice, 


actually design necessity, demands continually smaller 


ipated by conduction or convection No hot spot 
ire developed, it is stated, thereby assuring electrical] 
reliability. Mechanically 
is solid cylinders amenable to drilling or milling. (1 


iltac hable 


these coils can he treated 


lustration shows no leads. but these are 


conventional means 
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ind more compact devices and equipment. Aluminum 
carries about 68 per cent current as compared to Coppel 
\s a consequence Im any riven design an increas i 
volume is necessary to accommodate adequate wire t 
carry an equivalent current 


applied to motot desion, this means at 


Spec ifically 


increase in coil structure size required to produce 


iven horsepower and speed and either an increase i 
overall dimension, or some other design compromise 
In the opinion of one motor designer, it will be “a lon 
time before we have gone over completely to aluminum 
In fact. he does not see any reason why this change 
should ever be made. It is his belief that in rotating ma 
chinery any present use of aluminum ts an expedient 


Whe rt 


such as in Ol nal Corps equipment any weight savin 


miniaturization is the prime design objective 


from aluminum hook-up or magnet wire would be unim 


portant. Use of aluminum for coppet would result i 
undesirably increased volume 
As a substitute for 


copper in standard r-f cable, alumi 


num is at a disadvantage because of the increased re 


conductor which in) turn) results in 


ith the ( able 


sistance of the 
Increuse ad losse = | or Spe ial low loss cables 
aluminum outer sheaths for tubular outer conductors are 
being considered. This however is not a replacement for 
copper but an original design 

Shipboard electrical equipment provides a good ex 
ample where aluminum magnet wire is ruled out owing 
factor. Investigations to date 


to an unfavorable space 


have indicated that larger equipment would result from 
the use of aluminum in lieu of copper magnet wire. As 
space, in general, is critical it is not considered that 
iluminum will find many applications in shipboard elec 
trical equipment as a direct replacement for copper 
For special purposes, however, when copper is not 
aluminum may find some usage. The 


Reynolds, (1)* 


may result in cheaper shipboard transform 


entirely suitable 
anodized aluminum foil developed by 
for instance 
ers and not exceed present weight requirements This 
result may be attainable on the basis of the density of the 


coil structure possible with anodized foil, the elimina 


tion of glass serving on the conductor, and the possible 


elimination of phase insulation. The Navy is at present 


looking into this possibility with its transformer suppliers 
\ rather favorable report is made by one large trans 


former manufacturer on the future of aluminum wire 


Applications are being continually investigated. Com 


parative designs in aluminum and copper are being de 


veloped not only by conventional means, but automatic 
computer techniques are also being applied to speed up 


the program and to broaden it. This source admits that 


the incentive is lhere are but few 


purely economic, 


other basic factors that 


would encourage the shift to 


aluminum: on the other hand, there are several inherent 


proble ms that definitely 


would discourage it. Even on 


the basis of present ofheial unit weight prices, the eco 


nomics of copper vs aluminum provide almost a stand-off 


But on a longe-range outlook, aluminum prices are likely 


to remain stable. or even go lower. while copper may 


ontinue to rise. Con equently the design work by this 


company is being justified on a 


steadily increasing shift 


to aluminum in the future. The 


immediate rather acute 


shortage in copper may accelerate this shift 


Another transformer manufacturer (with a reputation 





lor sped jalizatlion itt he hy le ripe rature design} has a 
far-from-enthusiastic attitude toward aluminum. Although 
it is conceded that aluminum wire can be used for trans 
former windings and that such transformers can be 
built for useful operation, this should be done only on an 
emergency basis. It is felt here that the use of aluminum 
in transformer windings is not likely to be permanent in 
any respect Lse of vrain-oriented iron silicon alloys 
(cold rolled steels) as cores and copper for the windings 
creates a more favorable economic structure 

This company finds moreover that 

1. Usually aluminum wire has to be two sizes larger 

than copper in windings for the rating 

2. Owing to the relatively low temperature at- which 
aluminum begins to lose its structural strength 
aluminum wire in all probability will not meet the 
2004, short-circuit: test now set up by the ASA 
Standards for Transformers 
aluminum wire may not be 


suitable for use with 220-C (Class Hl) insulated 


For the same reason 


transformers 
According to this source. companies that have used 
tluminum wire in their transformer windings are shift 
ing back to Copper and the use of cold rolled steels for 


(There is no comment on the cost factor: it would 
be assumed that the additional costs are acceptable ) 
The negative comment on aluminum’s ability to main 
tain structural strength at high temperatures has to be 
related carefully to the type of equipment ino which the 
wire or foil is used and to the nature of the application 
Other sources have reported satisfactory use of anodized 
tluminum foil coils at 350 © operating temperatures 


Generally limitations are not) critical 


whe te spre 
tluminum hook up and control wire may. find applic a 
tions The larger-size aluminum conductors may also 
help in heat dissipation. [In applications where oxidation 
isa problem. anodized aluminum magnet wire may give 
better results than copper which seems to be limited to 
ipproximately 200-C) operation before serious oxidation 
Occurs 

/ an thereasin ise of aluminum for wire application 
lep ndent in any critical deevree on the developments ol 
pectal enamels and other forms of insulation? Are manu 
and handling 


Phe consensu Is No 


rials, such a 


facturin methods critical 


Standard 


proces vs 


insulating mate 


bFormvar enamels epoxy. polyester, and 
ikyds. and various modifications. can be used without 


any «chiflneusdtye Satine exceptions must bye made, though 


far thre very finve Wite si Z's Lhe thet hanisimes ol adhesion 
md bonding of course will not be the same in some 
mstanees, a speciiied enamel will bond better with cop 
per, inanother with aluminum, For example, it is claimed 
that silicone resin enamel when applied to an anodized 
tluminum magnet wire will evidence abrasion 


| here 


may be other resins for whieh an anodized aluminum 


higher 
resistance than when applied lo a copper wire 
surlace provides a Superior bonding foundation 

But although the type of insulation is not considered 
i critical problem with aluminum insofar as final chat 
acteristics are involved. the handling of wire during the 
enameling process is critical It may account for some 
additional costs. At. the 


aluminum wire becomes soft and lacks strength so that 


usual enameling temper itures 


a 0.0285 in. diam wire is the smallest that can be coated 


The lower elongation properties of aluminum wire makes 
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it much more difficult to manufacture in small sizes than 
copper. Breakage of the aluminum strand during process 
ing is a deterrent to its use 

The two directions in which research seems pointed are 
(1) added technical knowledge in processing of enamel! 
coatings of aluminum: and (2) the use of anodized 
‘aluminum oxide-insulated) aluminum strip and_ foil 


either alone or in combination with organic insulation 


such as Mylar. 

Such added technical knowledge will, of course, be 
desirable for maximum utilization of aluminum mate 
rials. This is particularly true in the use of aluminum 
foil for windings. This latter form of aluminum may 
find quite wide application, particularly in pole-type 
transformer sizes. Adaptability to automatic winding 
techniques will probably be a large factor in design con- 
siderations. Skill and ingenuity in advantageous conduc 
tor geometry will also be highly desirable. 

This footnote on the supply situation may be perti 
nent: Despite the strong probability of an overall short 
ave in copper it may be possible that supplies for certain 
categories of applications may not become stringent 
One leading wire manufacturer points out that the heavy 
volume use of aluminum in such areas as high-voltage 
transmission wire serves actually to conserve copper for 


other applications such as magnet wire. We may, there 


fore. find that the answer to the question, “Will aluminum 


replace copper wire? ; requires a selec live answet! 


Summary 


This interim report indicates that the greatest areas 
of development apparently lie in’ the so-called “self 
insulated” aluminum strip and foil. (Specifically, thes 
we the anodized materials that provide a microscopic 
self-insulating film of aluminum oxide). Where the space 
factor is critical, and where operating temperatures go 
above the safe mechanical strength limits for aluminum 
metal, copper will continue to get the call, unless supplies 


Where the 


factor is not critical, the natural advantages of 


ine depleted beyond reasonable recourse 


space 
aluminum. such as light weight. ability to double as a 
heat dissipator lower cost. and adequate to-good supply 
will provide scorn covent design reasons 

Essentially, aluminum wire (or strip and foil) must 
he considered as another engineering material. As such 
it is subject to radical shifts in applicability as a result of 
research developments still in laboratory stage 

Where the use of copper today poses a problem cost 
wise or supply-wise—the answer is to see what aluminum 
ean do. and to keep on trying even if the first: results 


ire nevative 
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Effects of Circuit Parameters 
on Thyratron Performance 


This is the fourth article in the “Practical Circuit for Grid Control of Thyratrons” series 
Following their previous discussions of a great variety of circuit configurations for this pur 
pose, the authors begin an explanation of the effects of circuit phenomena on the pattern of 


grid control, Grid-to-cathode capacitance and load-circuit variables are prominently covered 


ot the problems encountered by the designers ol thyra ofits previou value The shield grid also protect the contro 
on grid-control circuits is the influence of grid currents vrid trom cathode puttering, reducing the efleet of phot 
behavior of the tube. Before the firing of a thyratron emission and thermal emission from the control grid. tr 


this current is in the order of a few tenths of a microampere sone hield-grid thyratrons, the pre-firing grid current 4 


flowing from grid to cathode through the grid-control circuit reduced to the order of 10° microamp. (40)" 

This current results in a prorsitive voltage across the grid The effect of yrid resistance on the control characteristr 
sistor reducing the etlect of the negative grid voltage ofa 2OSO thyratron 1 hown in | iz. 64 Because of the 

Although of no significance ino most applic itions, this will circuit arrangement, the ave deve levy d across the grid 

ntroduce ditheulties in high-impedance grid-control circuits 


im tliose ! ol ing photo lectrie tubye 


Multiple-Grid Thyratrons L Range fo 


The introduction of a shield grid. which is a massive 


Vlindrical structure ene losing the cathode anode and control 


neg ohm Re — 
a 


Honge for O./- meg ohm 


Aa s 
ay 


all 


rid, reduces the pre-firing grid current to a small fraction 


- 
“ 


<4 


« 


toa 


| 


L_S | hig. 64 Effects of grid 


4 $ (- 
A-c anode 2 
voltage $ | control characteristics 


. of a 2050) thyratron 
|* 


a“ 


-)60cps resistance on the grid 


\ Circuit arrange 
ment (By Opera 
tional range of critical 
grid voltage with zero 
shield volt ive 
grid supply 

voltage 
—Net ri o! 
vel grid voltage supply voltage 


(A) (6) 





Shield 
grid volts 


Ec,* 20 
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| | N 
SSS 


D 
oO +4 +8 +12 


D-c control-grid volts 


hig ho Static critical control char 
acteristics for the 2050) thyratron 


ister by grid current reduces the value of the negative 
d-c supply voltage. Since the magnitude of the grid current 
little affected by the value of the grid resistance it Is 
ipparent that when a large grid resistance is used, the d- 
grid-supply voltage has to be made more negative to hold 


off firing. This is 


the ranges of critical characteristics for two values of grid 


clearly shown in Fig. 64 (B), in whieh 


resistance are shown, The design and construction of multiple 
grid thyratrons are covered in Cited References (4]) 


Control Characteristics. [hie introduction of a shield grid 


in the thyratron also presents a new element of control, By 
ipplying a negative voltage to the shield grid the critical 
control characteristic of the control grid can be altered 
(42) The static critical control-grid characteristics of the 


050 thyratron, with different value of negative voltage 


hown in Fig. 65. With an alter 
ipplied i family of dynamic control 
grid characteristic curves can be ¢ tablished Three such 
curve for | 0 6. and 12 d-e volts, with an a+ 


inode voltage of 500 volt peak value ir¢ 


ipplic d to the hield grid, i 


nating anode voltage 


shown in Fig. 66 

When an a-c voltage with both an a-c and a d-c component 
is applied to the screen grid of a 2050 thyratron with an a-~« 
inode voltage, the dynamic control-grid critical characte 


istic acquires an interesting ind sometimes desirable shape 


With a negative d-c voltage and a quadrature-lagging 


x a 


voltage applied to the screen-grid, smooth control for firing 


angles within a range of from 10 to 135 deg can be obtained 
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Fig. 66 Dynamic critical control character 
istics for the 2050 thyratron for shield-grid 


voltages of zero, 6 and 12 d-c volts 


~ 


~ 


— ee ee eee eee ee 


=e 
“és 
+ 


—— ee 


ith only adjustable magnitude d- potential on the control} 


rid, Fig. 67 


lo further illustrate this point, a desired dynamic critical 


characteristic having 180-deg firing angle control with an 


idjustable d-c potential on the control grid is designated as 


Curve in Fig. 68. With the aid of Fig. 65. the required 
screen-grid voltage Is plotted as Curve 3. With a composite 
phase-shifting network and rectifiers, it is possible to pro 
duce the sereen-grid voltage characteristic of Curve which 
is very close to the required screen-grid voltage of Curve 3 
The three phase-shifting networks produce three lagging 
voltages of 120, 150 and 180 deg. The diode rectifiers permit 
the most negative of the three at any instant to ippear at 
the sereen grid 

Although the screen grid offers a new element of control 
for thyratrons, in actual practice it is seldom used as such 
lt seems to be a general belief of many circuit designers 
that whatever can be done with two signals on two grids 
can also be done by putting the two signals on a single 
control-grid. Such an approach to grid control circuit design, 
though satisfactory in most cases, sometimes leads to compli- 


cated circuitry due to signal-circuit isolation difficulties. When 
two signal circuits are connected in series in the control 
grid circuit, only one of the signal circuits can be connected 
to the cathode which is usually grounded However, with 
the two signal circuits connected to two grids, both of them 
can be connected to the cathode. 

Application. One of the circuits in which the sereen grid 
is used as a bonafide control element is shown in Fig. 69 
This is a pulsating welding control circuit in which the 
creen grid of the keying thyratron 7, is used to blank out 
the control-grid action of this tube. In this circuit, the 
leading and trailing control thyratrons 7, and 7, are coupled 
to the power control ignitrons through Tp. The action of 
this circuit is that after action is initiated, 7, and 7, will 
conduct for a number of eycles (determined by setting of 
point B); remain non-conducting for a number of cycles 
(determined by setting of point ( repeat this on-and-off 
pattern for a number of times (determined by setting of 
point G); and then cease operation iltogether until the 
vele is begun again 

In the diagram as shown, none of the thyratrons are con 
ducting. The grid, point B, of the leading control thyratron 
/, is negative with respect to its cathode, point A. The grid 
point H’, of keying thyratron 7 
respect to its cathode, point F, to prevent the peaked voltage 
of T9S from firing the tube. When a weld is to be made, 
relay CRI is actuated. Its normally closed contacts between 


H’ and H open, releasing point H’ from point H, and allowing 


is sufficiently negative with 
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Fig. 69 (below) Schematic wiring 
diagram of welding-control circuit 
in which screen-grid control is used 


to stop firing of keyed thyratron 7 


thyrotrons 


Fig 
the 


67 Dynamic critical control characteristics of 


2050 thyratron for shield-grid voltages having 


negative d-c and quadrature-lagging a-c components 


big. 68 (below Circuit diagram and performance curves illu 
trating a method to produce a required sereen-grid control volt 
ize based on a desired grid-control characteristic. Curves are 


identified as follow Sinusoidal anode voltage; 


Desired critical characteristic of control grid; } 


Required 
shield grid voltage f 120 deg lagging component of EF 


») 1L50-deg lagging component; (0 180-deg lagging com 


ponent Envelope of negative Exo values actually produced 


by virtue of the diode rectifier elements of the grid circuit 


We 





Grid 
potentiol 


GoH 
2015v >=Cog 


big. 70 Effect of gridto-cathode capacitance on the grid con 


trol of a thyratron under transient conditions, (A) Simplified 
diagram of interelectrode capacitances. (B)—-Voltage distribu 


tion under steady-state conditions. (C) Voltage distribution 


under a transient condition, (ID) — Voltage distribution as affect 


ed by external gridto-cathode capacitor under same condition 


Hl’ to vise I potential i thie capacitor ( i 


Rd46A. As HW rises 
will decrease until the voltage between IT’ 


discharged 


through resistor 
oltlage across ¢ 
ind & is such that the first positive peak voltage from 79S 


utting through the critical control characteristics of JT. will 


toward point C, the 


ttise at to fire 
When 7. tire causes ©, to discharge rapidly through 
CRI (now closed Ri? and T1127, dragging point A below 
the voltage level of point i due to an L-C oscillation. The 
latter reverse the charge on ¢ lor a sufheient time for / 
to de-ronmize 
All thi 
peak of voltage from 79S has fired 7 but before the next 
positive peak 


ind for its control 


grid to regain hold-off action 


happens within the interval after the first) positive 
ippear o that 7 has fired just once te 
produce one impul e of voltage acro Pler 

After 7. ceases to conduct, point A of C, begins to rise 
exponentially from below point & toward point B. During 
this time, and before point 4 reaches the level of point B 
hyratron 7, is fired to begin the first half-evele of welding 
urrent The firing of 7 initnate / lo 
hall-eyele of welding current. Thu /, and 7, tire alternately 
intil poimt 4 of ¢ rise thove point Booby an 
uftheient to make the grid of 7 
its cathode and hold off 7, and 7 


upply the second 


imount 
negative with respect to 
therealter 
Kach time a evele of welding current is rip 
acting 
o that point H’ is driven 
initial level 77. This action prevents 
the peak of 79S trom re-firing I. while 7 ind 7, are con 
ducting 

When 7, and 7, cease to conduct, because C, has allowed 
point A to rise above point B. point AH’ i 


initiated 
developed acros Tlls 


through rectifier 15. recharges ¢ 


energized, The voltage 


down to or below tt 


no longer held 
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down in the vicinity of point HM but is allowed to rise ex 


required for H’ 
rise sufficiently to allow the peak of 79S to fire 7, de 


termines the 


ponentially towards point €. The time 
off-time period between groups of welding 
is fired. it causes 7 and 7 


following which there wil 


current pulses. Every time 7 
to produce an on-time period 
be an off-ime period until 7, is re-fired 

lo terminate this on-off sequence after a pre-determines 


across 7128S 


in fixed increments of voltages. one 


number of welding-current pulses, the voltage 
is utilized to charge ¢ 
increment for each firing of 7, or each group of welding 
current cycles. The magnitude of voltage between points / 
ind G determines the number of increments required to re 
When 7 
, causing point A 
the sereen grid of 7 to assume a potential suflicient! 
negative with respect to point & that 7 


duce the negative bias on 7. to allow it to fire 


fire point J is dragged down to pom! I 


cannot be fired b 
in volt ive on its control grid This terminates the we lding 
cle Another welding evele can be initiated only after CR 


has been de-energized and then energized again. (43 


Grid-To-Cathode Capacitance 


In thyratron circuits, the firing is 


likely to be errats 
inte adequate grid-to-cathode capacitors are used. With 
the use of this grid-to-cathode capacitor, the control will 
more consistently prevent conduction until the desired point ir 
the anode-voltage cycle has been reached. In addition. the 
capacitor ilso protects the grid circuit components tron 
ihnormally high surge voltages. which might otherwise be 
induced on the grid when the load condition of the anode 
cireuit demands an anode current which is beyond the emi- 
When control is by more 
than one grid within the same tube, the common practice 


sion capability of the cathode 


i to connect a separate capacitor trom each grid to the 


cathode 


The theory underlying the use ot the grid-to-cathode 


capacitor primarily concerns the effect of transient change 


t Fc THICAT 





in the anode-to-grid potential at the grid as a result of the 
inter-electrode capacitances within the thyratron, Fig. 70 (A) 
In this illustration, it is assumed for convenience that the 
capacitance between the anode and grid ¢ is equal in 
magnitude to the capacitance between the grid and the 
cathode ( A grid resistance, Ro, and an anode circuit 
load resistance, R, are also shown. The inevitable inductance 
of the grid control circuit is represented by the inductance A 
When an anode potential of 2000 d-c volts and a negative 
grid potential of 10 d-c volts are applied to the tube, the 
voltage distribution is as shown in Fig. 70 (B). Firing is 
prevented by 
( and C, 


inode potential will temporarily be divided equally between 


sufficient negative grid potential, Because 


are assumed to be equal, any sudden change in 


them. Thus, if the anode potential is suddenly increased by 
10 volts, one half of it will appear across the grid-to-cathode 
capacitance to reduce the effective negative grid potential 
to 5 volts, Fig. 70 (CC). This value of grid voltage may not 
be sufficient to prevent the thyratron from firing 


Since ( and Cy form a capacitance voltage-divider for 


sudden changes in anode voltage, the portion of a transient 
voltage across Cyx can be lowered if external capacitor Cy is 
connected between the grid and the cathode. If the capacit 
ince of this external capacitor is sufficiently larger thar 
the inter-electrode capacitances, only a small percentage of 
the anode change will appear between the grid and the 
cathode. The effectiveness of this capacitor is shown in Fig 


10 (Dy) When ¢ L. € 19 ¢ 


voltage will result in only 0.5-volt drop in the value of the 


a 10-volt change in anode 


vrid voltage 
The introduction of a grid-to-cathode capacitor will pre 


luce a time delay in the action of the grid control voltage 


This fact must be taken into consideration when precise 


ontrol is desired. In most ipplications, when the anode-to 
grid capacitance is of the order of a few tenths mmf a grid 
te-cathode capacitor of 0.0001 mf is used Phese capacitor 


ust also have high voltage ratings to withstand voltage 


irges In gener il. the need for the grid to-cathode « ipacitor 
more pronounced ino inverter operation than ino rectifier 
peration 


Interference signals or noises ippearing in a grid con rol 


ireult and causing erratic firing, are often caused by stra 


ickups by the grid-cireuit wiring, or by transient voltage 


induced in the grid control transtormer winding lo prevent 


the imterterence ignals from getting to the rid of a 


thyratron, it may be necessary to use electrostatic hield 


w grid transtormer windings and connect each shield to the 
respective thyratron cathode. (44) Short grid leads, prefer 
W hen shiie lded con 
ductors are used, the shields should be connected to the re 


pective thyratron cathodes, not necessarily to ground. It 


thy shielded are ilways de irable 


f pecially de irable to connect the grid resistor a close 


is possible to the thyratron 


\n arrangement of circuit components has been patented 


to minimize grid circuit stray pick-up. (45) In this arrange 
ment, the grid resistor and the grid capacitor are molded 
into a plastic container to be attached to the grid connector 
it the thyratror \ shielded conductor provide the cor 
nections to the cathode and the grid control circuit 


Examples of Grid Misfiring. A typical case of grid misfire 


in electronic motor control in which a common anode 


transformer winding supplies one pair of thyratron tube 


lor the field of a dec motor and another pair of thyratron 
lor the armature. To produce motor speeds in the field 
weakened range of operation, the armature thyratrons are 
fired early in the cycle to provide full armature voltage 
ind the field thyratrons are phase-lagged to provide field 
weakened excitation. Without grid-to-cathode capacitor the 


early firing of the thyratrons caused the field 


irmature 
thyratrons to fire at the same point in the cycle, rather thar 


tw hold off intil the later firing point as de sired \ grid le 


big. 71 — Cirenit in which thyratro: 


vill misfire due to anode-switching 


hig d Basic cireuit for control 


mhbie loud 


led thyratron reetifier 


hig } Curves of rectifier output 
voltage us thyratron firing angle hor 
in LK load having power factor of 

deg lagging ‘hased on funda 
mental lrequeney) I xtenae d dash 
ed line i 1 continuation of the 
eurve for the theoretical case al 


extremely high L/R ratio 


Keg oe continuous 
yt current T 
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tthode capacitor on each tube definitely correctea thi 
ituation 
A dec circuit demonstrating the necessity for the grid-to 
ithode capacitor is shown in Fig. 71. Even with a sufficient! 
negative grid voltage to hold off firing at 115 anode volts 
the thyratron will fire every time the switch is closed. Thi 
Decause before the witch | clo ed the anode assume 
ame potential as the grid, with no charge on the intern il 
ode-to-grid « ipacitance Phu when the witch is closed 
inode | uddenly yanked positive towards the 115-volt 
onl pote ntial and drag the grid along with it The 115 
lt © applied is divided between anode-to-grid and 


ithode element im the ratio of the respective 


electrode capacitances, Con equentl the grid will 
le 


in deliver through the high yrid resistance As the voltage 


ne ilive potential than the yrid control volt ive ouree 


wre the rid’ become le negative than the critical value 
the thyratron to misfire. An external grid-to-cathods 
ipacitor may be the remedy for thi ituation 
In a photoelectric register control where thyratron i 
d to energize a d-c relay and where the load circuit ha 
in intermittently opening and closing contact, misfire of the 
thyratron may occur due to the anode-circuit switching. Be 
suse of the high grid-circuit impedance i practical value 
of grid-to-cathode capacitor cannot be used. Instead, a 5 
megohm resistor is connected acro the witch (the inter 
mittent contact in the plate circuit of the thyratron). This 
resistance serves as a path for a charging current to pre 
harge the inode-to-cathode (and therefore the anode-to 
grid) inter-electrode capacitance to the d- potential of the 
inode supply. Thus, when the switch is closed, the change 
in voltage distribution between the inter-electrode capaci 
tances is only a matter of a few volt rather than the whole 
anode potential 
In ome Cases, a resistor of 5 me gohme in the anode ei 
cuit may not be high enough to stop current flow after the 
witch is opened if the anode supply is direct current. To 
overcome this difheulty, a 0.001 mf capacitor is connected 
mn parallel with the resistor. Then, when the switch i opened 
the capacitor voltage will drive the anode sufhiciently nega 
tive and hold it there long enough to prevent re-conduction 


before the grid can regain control to prevent firing 


Influence of Load-Circuit Behavior on 
The Dynamic Critical Characteristic 


Phe circuit of Fig. 72 will be used in the discussion of 
one of the simpler cases wherein the behavior of the power 
irenuit: influences the grid control action. This is a single 
phase diametric rectifier circuit with control by means of a 
phase-shiftable sinusoidally shaped grid voltage The load 
is considered to be inductive only in the very practical sense 
that the LR ratio is that which one would encounter in a 
typical iron-cored inductance, such as a solenoid or the field 
1 a motor 

Output Voltage Vs Firing Angle. The amount of variation 
in the voltage across the load relative to a given amount of 
iriation in the angle of delay of grid firing is shown by the 
olid curve of { 73. This is a universal curve ipplic able 
to all types of grid-controlled rectifie: ingle phase or 
polyphase, in which the number of phases is an integral 


number of two or more This exclude the half-wave rectifier 


int whi h the number of phase “ would he one also in the 


ise of polyphase rectifiers utilizing interphase transformers 
or producing similar modes of operation, the number of 
phases is the number in the simplest grouping of the paralle| 
groups. The curve is derived from theoretical considerations 


ind does not take into account the loss ol voltage due we 
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inductance 'E” voltage 
“discharging - 


Lood : 
inductonce L~ 


resistonce R 


Inductance 
“charging” 


Fig. 74-——~ Voltage and current wave forms for conditions 
of continuous output current in a simple diametric con- 
trolled-rectifier circuit. Effects of commutation angle are 
neglected, Voltage “E” is portion of the anode-to-neutral 
voltage trying to stop conduction through the square tube 


Fig. 75 (below)—Waveforms based on Fig. 74. (A)- 
Voltage across round thyratron when output current is 
continuous. Voltage “I” is inverse voltage at instant con- 
duction through one thyratron ceases and conduction 
through the other begins. (B)— Critical characteristics of 
FG-95 thyratron with shield grid connected to cathode. 
(C)—-Waveforms showing that + 10 per cent variation in 
amplitude of both grid and anode voltages has a negligible 
effect on the firing angle. 
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Fig. 76—Waveforms of voltage and current for conditions 
of continuous output current. Inductance of anode 
transformer is neglected. Point 1: load current and in- 
ductance voltage are zero during this interval. Point 2: 
anode voltage of incoming thyratron when neither thy- 
raton is conducting. Point 3: inductive energy is dis- 
charging to maintain current through the active thyration. 
Point 4: inverse voltage of thyraton that has just finished 
conducting. 


Inverse voltage 
during intervol 
of zero output 
‘gurrent 


Negative grid 
voltage at instant 
of firing 


Margin of ‘satety” by 
which premoture 
firing is prevented 


(A) inverse voltage 
when other thyra 
tron conducts 
current 


Intended firing point 
Pre-firing ot this point 


Advonced phose when the grid voltage 
of grid voltage zs is slightly more advanced 


(B) 


Fig. 77—Waveforms based on Fig. 76. (A) —Voltage across 
round thyratron when output current is discontinuous. 
Voltage “Q” is the instantaneous anode voltage of incom- 
ing thyratron while circuit reactance maintains current 
through outgoing thyratron against the a-c anode voltage. 
Voltage “R” is the instantaneous anode voltage of incom- 
ing thyratron when neither tube is conducting, (B)- 
Waveforms showing how margin of safety decreases and 
how pre-firing and suddenly increased output voltage 
result when the grid phase is advanced toward a critical 
point. 
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rectiher drop commutating reactance drop circult resistance 
drops, ete 
For a given rectifier circuit, the LOO per cent value of this 


urve is calculated from the formula 


where E,, is the maximum, or peak, value of the sinusoidally 
shaped anode-to-neutral voltage; and p is the number of 
phases. To arrive at the less-than-100 per cent value of 
average output voltage which results when the angle of 
firing is delayed, the above equation is multiplied by a 
factor cos @, where @ represents the angle by which firing 
is delayed. This angle is measured from the point in the 
cycle representing the full-on point. The latter is the inter 
section of the two anode-to-neutral voltage waves where the 
anode current would attempt to transfer from one anode to 
the succeeding anode if there were no grid-firing delay. It 
is this multiplying factor, cos 6, which gives the cosine shape 
to the solid curve of Fig. 73. The formula would indicate 
that the average output voltage should become zero when 
( 90 deg because the value of Cos 6 0. This would be 
the case if the current could be maintained in the outgoing 
anode until the next anode fired. This would be described 
is the circuit condition of continuous current 

Practical limitations on the value of L relative to R 
require that there cannot be sufficient inductance in the load 
circuit to maintain a continuous current condition up to an 
ingle of delay as great as 90 deg. Instead, at a parti ular 
angle which is definitely related to the given L/R ratio, the 
current becomes discontinuous in the sense that the current 
ceases in the first anode before the next anode is allowed 
to fire and the output become a series of disc rete pulse s ol 
current. To make the value of these discrete pulses zero 
it is necessary to delay the firing to a full 180 deg because 
this is the last pom at which the anode voltage is positive 
to allow firing. Hence, the solid curve breaks from the 
cosine pattern at some value of firing delay corresponding 
to a change from continuous current to discontinuous cur 
rent. This change in the mode of operation of the power 
circuit cause thrupt changes in the magnitude of the anode 
voltage ipplied to the incoming thyratron which i being 
held off by its grid control action. These abrupt changes can 


give rise to a sudden and uncontrollable change in the value 


of the output voltage of the controlled rectifier at this point 


of discontinuity 

Continuous-Current Conditions. Fig. 74 shows the output 
oltage wave form and the output current wave form of the 
single phase diametric rectifier circuit of Fig. 72, when grid 
phase is controlled to fire each thyratron at 60-deg delay 
from the full-on point. This type of pictorial and graphical 
circuit presentation attempts to show the distribution of the 
ipplied voltage across each of the circuit elements at each 
ind every instant of time. By “stopping the clock” at certain 
instants, the circuit elements are placed within the frame 
work of the applied voltage and given magnitudes which 
account for their share of the applied voltage. When this 
procedure is followed for various and crucial instants the 
whole pattern of voltages may be developed and “seen” in a 
logical and progressive manner 

Fig. 75(A) shows the voltage wave shape across one of the 
thyratrons without benefit of the circuit elements in Fig. 74 
from which it is derived. The dynamic critical characteristic 
is developed, based on the thyratron characteristics shown 
The diagram, Fig. 75(A), also shows the sinusoidal grid 
voltage in the phase position required to cut this dynamic 
critical characteristic and fire this thyratron at the 60 deg 
point of its anode-to-neutral voltage 

As a matter of interest, Fig. 75(C) shows that at this 
particular firing angle a variation of + 10 per cent in each 


of the sinusoidal anode voltage and the sinusoidal grid volt 
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“0 i 
Fig. 78 Sehavior of the thyratron anode voltage 


of the half-wave controlled bridge circuit under 
vdince dy i mewligible 


conditions of continuous and discontinuous current 
ratrot 

Discontinuous-Current Conditions. kor the purpo 

ist, | ig. (0 hows the ime circuitry as | if (4 exce pl that 
he firing ha been turther delaved to the YO deg pomt of The output ts unstable between the 
he anode-to-neutral voltage wave. Since the load has bot! is shown in Fig. 77(B 

ind Koin such a ratio th the load cannot be called highl sSefore considerin ome of the ‘ 
nductive. the inductor « nol maintain current through the i" this instability it might be well to point out that other 


reviously fired anode u the next anode to be fired ircuits exhibit this same characteristic or milar behavior 


\ccording| { current | t anode falls to zero ( bor example, the bridge circuit employng two thyratron 


rol revel ’ ectifvin ition of ft \ ind two diodes with an inductive load of practical L/R 
ind ; i itil the nex ” i im te hown a in Fig i868 to have thi ime chat 
wint om it ne ) I cs of sudden change of amplitude of anode voltage 
ve, in this exam i mt oof oulput-current discontinunit However the 
moportant tron grid phase co iewpomnl ‘ thie previou ly conducting thyratron and the diode 
inode voltage o ie incoming | vhich has just commutated (ice. has just become conductive 
to hall it pre ; if it j mnt i n 1BO-deg pom} of the anode volt ive Wave i such 
ruse oes to zet lu th orrespondit to short-circuit the LR load and maintain current flow 
vynamic critical characteristic ¢« ‘ 0 Thi j better through this shunt path If the load current has not decay 
\ whic itherenthy o that the tubs ire extinguished betore 


cumberes i dt em element It next thyratron 1 to be fred the inode oltage 
ram the al il characteristi thvratron will be the full voltage amplitude values 
nd sinusoidal ‘ ollage ov thre inusoidal ipply transformer winding. If the load current has decay 
rid volta fhe lire th ‘ it OOede there itherently o that the tube ire extinguished betore = the 
quite a \ volt | whi hy in ve misse next thyratron is to fire, then the anode voltage is only half 
orrespond the value of the anode transformer winding. Thi tatemet 
is the ihout half value may be questionable in view of the 
ly the load circuit “floats when none of the tubes 
i poms ducting and the voltage on one eleme 


critical meh dependent on leakage currents of other ibe element 
walting eircuit ¢ ipacitanes ete 
interest to cor ‘ whether thie 
o widel inet I ynet il 
piihier ’ i litt cre 


etarded ‘ il oon liflerent trom i eon onal bridge 





big. (9 Behavior of the thyratron anode voltage 


of the “open-bridge” rectifier cireuit under con 
ditions of continuous and discontinuous current el ' ‘ on ru 


Phi 
a 
} i 
ch deta 


&% shows that the circuit o Methods of Correction. |i) 
ig. 79 behaves in exactly the same manner except that the i} 


inction of the two tube elements, which 


| 
instataiit 
t e transition between continuous and di current 
ire cond wting cur 


ent prior to the firing of the incoming thyratron, connect 


i ery disconcertin to the 7 


esi er when the 


phenomenon wa first analyzed and much 0 was thes 
load circuit to the positive half-cyvele terminal of the en to wa i j eal of either correcting 1 istabilit 
ipply voltage instead of to the negative 


terminal or minimizing | efles One 
may well be that practical values of L/R allow the isted 
irrent to decay over so long 


imipele 


of connect 


i time interval that the wrid the inductor itse o that the inductor 
ing has to be retarded very close to the region of LBO de collapse to zere iddent| when the 
wfore the load current becomes discontinuous. At this point Rather, the 

he erratic firing could give the impression that the current 
either on at some detinite ilue or off completel 


Hence. the conclusion is drawn that the current could not 


" pha e controlled mootht lo zero val 


The fish shaped con 


ile 


guration in Fig (6 and y } thie 


ittern of the voltage wre the load resistor K/ ind R 


lrawn relative to the inetior 


point of these two identicall 
lued re stors 


word about the orientation of these cireuit 
purposes ot illustrating eircull behav 
rest This bridge circuit 4 ditheult to 
connection of element there 4 
the i-« ind d-c cireur 
plane In the diametri 
transtormer is an a 
onvenientl ed 
the bridge 
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Static Frequency Multipliers 
for Induction Motors 


Three phase to three phase jrequency con 
version of OO-cps power supply to 180 cps 
lor portable power tools has been demon 
strated experumentally using six saturabli 
with toroidal 


core imductances 


COTCS 
wound with thin magnetic tape exhibiting 


aree tangular hysteresis loop 


hig. 1—(A) Normal magnetization curve with hysteresis effects 


neglected. (B) Idealized magnetization curve for maximum 


impedance change 
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IN THE DESIGN OF PORTABLE POWER TOOLS, reduction in 
motor size and weight is paramount. The inherent limita 
tions of 60-cycle induction motors in this regard can be 
overcome by an increase in the supply frequency and 
redesign of the motor to operate at a higher speed. Today 
on most production lines employing high-cycle tools 
lrequen y has been raised by rotating elec tru al mac hin 
ery, but this creates an additional maintenance problem 
The goal of a simple, maintenance-free economical and 
efficient method of frequency conversion is something 
to be desired and can be met by the magnetic frequency 
multiplier. Up until now its application has been largely 
confined to other types of loads, but with the magnetic 
core materials now available, improved frequency con 
verters of this type can now be designed. 

lo determine the feasibility of multiplier operation 
with a fixed motor load, a trial magnetic frequency triplet 
was developed and its operation observed with a spe 
cific motor-driven portable hand-tool. The results and 
recommendations obtained were intended to be used as 
guides for future tripler design. Of secondary interest 
was the range of tripler operation for varying loads. 

The portable hand-tool chosen was a 4-in. diam saw 
driven by a 180-cycle, 3-phase, squirrel-cage induction 
motor. This motor required a 220-volt input at 5 amp line 
current and was capable of an output approaching 1 hp 
In weight, the motor-saw combination did not exceed 
20 lb. The tripler requirements were only that it operate 
from a 3-phase 120-volt, 3-wire, 60-cycle source. 

Frequency Multiplier Operation. The fundamen- 


tal concept of frequency conversion with magnetic cores 


ELECTRICAL MANUFACTURING 





Fig. 2—(A) Three- 
phase, 4wire  fre- 
quency tripler circuit. 
(B) Wave form of 
load voltage. 


Fig. 3—(A) Basic 3- 
phase, %3-wire  fre- 
quency tripler. (B) 
Wave forms of cireuit 
at (A) showing de- 
velopment of third 
harmonic. (C) Wave 
form of net output of 
cireuit at (A). (D) 
Three-phase 3-wire fre- 
quency tripler with 
phase-shifted output. 


enerally based upon the distortion of wave shape by I he >- phase wire i operates on the princes 


perating these cores in a highly non-linear mannet ple that core impedas exists only when a change 
This intentional distortion may be obtained by various of flux occurs e usual mo of operation of an induc 
ircuit configurations to fulfill the requirements of spe it magnetization curve 
cific problems Frequency triplers for operation from | ind practically constant change of flux occur 
}-phase sources have been described (1]-6)* as well a over the impressed vol half-cycle, between the point 
various forms olf frequency triplers and doublers for { and A’. Considers owever, the effect of operation 
well into the ituration portion of the curve, perhap 


! 
juency doublers for operation trom a 2-phase source due t 


yperation trom a single-phase source (3,5,6) and fr 


oO an increa i j mipre sed voltage Above the 
[his discussion, however, will be limited to frequency knee. no great chan n flux occurs and theretore the 
triplers from »-phase sources only ore impedance her ipprer iabl reduced 1 hie satura 


Perhaps the simplest type of magnetic frequency tion flux range is reached only alter the core has absorbed 


tripler 1s one operating from a >- phase b-wire supply i definite quantit ol ve over a definite period ol 
4) Although not applicable to this specific problem, a time 

discussion of this circuit will serve to provide the neces I he impedance change is at a maximum and is most 
sary background theory before the >- phase wire cir readily obtained with use of recently de veloped magnet 
cuit is examined 


materials characterized the idealized magnetization 


hy 
curve shown tn ki 1-B. For simplicity, magnetizin 
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unpere-turns, which would give width to the vertical 
portion of the loop. have been neglected. This vertical 
portion represents the period during which the core 
offers an infinite impedance to the impressed voltage 
After a specific amount of volt-time area of voltage has 
been absorbed by the core, the flux-saturation point will 
he rea hed and the eore Hnpedanee will abruptly breve ole 
zero since no flux change occurs for the remainder of 
the halfeeyele of impressed voltage. 

This impedance variation is used to obtain the tripled 
frequency in the neutral line of a S-phase. 4d-wire sys 
tem with the arrangement shown in Fig. 2-A. By an ad 
justment in number of turns, each of the three saturable 
magnetic cores are wound to absorb only the first 120 
dey of its apphed halfeeyele of phase-voltage. During 
this time the flux ascends or descends the vertical por 
tion of the magnetization loop. thus acting as a high 
impedance and allowing no current to pass through the 
load. After this period the core “fires” and presents zero 
impedance, allowing current to flow through the load 
ind back to the source via the neutral lead. Tt is seen 
from Pig. 2-B. that the combination of the 120 deg firing 
angle plus the 120 deg relationship of the 3-phase supply 
voltage acts to produce the third-harmonic output shown 
With this arrangement only one core delivers power to 
the load at a given time. This is perhaps best suited for 
operation of single-phase al two-phase motors since a 
phase output is not readily obtained with this configu- 
ration. Another disadvantage of this cireuit is that the 
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Fig. 4 Sehematic wiring diagrams of 3-phase 
to S-phase frequency tripler. (A) Separate see- 


ondary arrangement. (B) Single secondary. 


line current normally must contain higher harmonics 
In the 3-wire frequency tripler. these may be eliminated 
if necessary. 

The above circuit is a further development of the basic 
tripler( 1) designed for operation from a 3-phase, 3-wire 
source and shown in Fig. 3-A. In this case the load is 
supplied by the series-connected output windings which 
sum up the instantaneous transformed voltage output of 
each core. The fundamental law governing the operation 
of this cireuit is that for transformation to take place. 
a flux change must occur in the core. Thus each core will 
transform voltage into its output winding only during 
the period its operating point is somewhere on the vertical 
portion of the loop shown in Fig. 1-B. Upon reaching 
its saturation point, each core will fire, and no longer 
transform into the load. 

The development of the third harmonic is best ex- 
plained by referring to Fig. 3-B. Area A represents the 
period in the phase voltage during which each magnetic 
core transforms into its output windings. This period 
is adjusted to occur only for the first 120 deg of the 
applied phase voltage. Over a 60 deg period, the 3-phase 
supply will cause one core to deliver positive power 
(Area By to the load, a second core to deliver subtrac 
tive power (Area C) to the load while the third core is 
saturated (Area D) and so delivers no power to the load 
Each core will perform all of these three functions over 
the period of time represented by one-half cycle of the 
supply voltage. The net voltage developed across the load 
will then be the third-harmonic. single-phase output 
shown in Fig. 3-C. 

This cireuit is ideally suited for the development of the 
three-phase output required in this particular problem 
fo accomplish this, a second tripler unit is employed 
whose input turns are split and rearranged so that the 
resultant voltage impressed across each core is 30 deg 
displaced in phase from the supply phase voltage. This 
W-deg displacement causes a VO-deg phase-shift’ in- the 
tripled-frequeney output of this unit. The output of both 
tripler units may then be combined with a separate Scott 
connected autotransformer to obtain the required 3-phase 
output. (2) The author, however, has eliminated the 
separate autotransformer by splitting and reconnecting 
the output windings of one of the tripler units. as shown 
in Fig. 4A. Simplification is obtained to the extent that 
only six saturable cores are required for the 3-phase to 
i-phase frequency transformation 
ment is shown in Fig. 4-B 


An alternate arrange 


The operational features discussed above are idealized 


by making simplifying assumptions of negligible copper 


resistance. core 


inductance, and magnetizing current 
The assumption of zero core inductance primarily de 
pends on the use of the perfectly rectangular B-H loop 
core material. The remainder of this discussion concerns 
only the S-phase. 3-wire frequency multiplier just de 
~ ribed 


Design Discussion. Jhe design of the circuit of Fic 
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> Characteristics 


} involves the proper choice of core material and core 
size. The number of input and output turns are then cal 
culated or initially determined experimentally 

Iwo commercially available saturable core materials 
recommended for this application are grain-oriented 
silicon iron or material more sharply saturating, such as 
Orthonol, an oriented 50° per cent nickel-5O per cent 
iron alloy. With the use of Orthonol, the characteristics 
ol higher elliciency, decreased core inductance at satura 
tion and increased power output per unit weight are 
obtained. Silicon iron imparts a decreased operational 
sensitivity to the circuit with a purity of output wave 
form which, in this case, is expected to be inherent: in 
the circuit due to the inductive nature of the load 

The characteristics of efficiency, core induction. and 
maximum power output are improved with cores of 
larger cross-sectional area. In the extreme case, however 
the core loss becomes excessive, the square-loop nature 
of the material deteriorates, or the magnetizing current 
becomes high due to the consequent reduction in input 
turns 

These input turns are related to the core size by the 


well-known transformer design equation 


I 144 NFAB 10 
where F eflective value of voltage to be absorbed 
and transformed (* 120 > volts 
in this case) 
frequency of applied voltage, cps 
cross-sectional metallic core area. sq om 
flux density at the saturation point, 
(,auss 


\ number of input turns 
Lhe input turns of the basic tripler are caleulated with 


lhose of the phase-shifted triples of big 


»-D) are initially indeterminate since after one core fires 


this formula 


the total phase voltage appears across one-half the input 
turns ol a second core 
total voltage appearing across each core of the 


shifted unit is 1.15 times the 


| xperimental tests show that the 
phase 
voltaye i 


supply 


phase 


heure which may be used for subsequent tripler design 


With this basic design information. the tripler was con 


structed to the following sper theations 
9.002 in, tape (Orthonol) 
2 in. ID x 5 in. OD x 114 in. width 


Core material 


Core size 


of 3-phase tripler with resistive load 





big. 6 \) 
current to basic tripler. (B) Input line 


Wave form of input line 


current to phase-shifted triplet 


Input Turns Turns per Core 


Basic tripler unit 
Phase-shifted tripler unit 


2 Of-turn windings 
Output lurn 

Basic tripler unit : (2 110-turn windings) 

Phase-shifted tripler unit 


Wire size——No. 16 


Operation of the Circuit with a Resistive Load. 
lo provide a measure of optimum circuit performance 
the tripler was first tested with a 3-phase, variable resist 
ance load. with the results shown in Fig. 5. The low 
triples power factor is attributed mainly to the inherently 
high harmonie content of the tripler input line currents 
shown in Fig. 6. These harmonics may be bypassed from 
the generator supply lines but in this case the three LOO-jf 
capacitors required make their use undesirable. kor the 
emphasis Is placed on bith 


factor itsell 


motor application, greater 


proving etherences ince the motor power 


is so low. Also, if this efliciency is high, the volt-ampere 


necessary for the triples and motor combined may not 
rreatly exceed that required by the motor alone 

An examination of the current wave form of Fig. 6-A 
Sines 


reveals one method of improvin tripler elhoieney 


delivers Power to the load only during the 


middle 60-deg 


one core 
portion of the OO-cyele envelope, the eur 
rent in the first and third portions represents power lost 
Phere 


transtormer wu 


in the primary tor which no output ts obtained 
lore the unlike the 
that the increased disproportionately 


above that of the 


triples is ordinat 
input current 1 
output, On this basis in inproved 
design of the tripler can be obtained with a rather large 
increase In input ware ize at the eX pense ol output wire 
curves have been re 


size, if necessatr Lhe etheiene 


peated with a No. 15 input wire size to emphasize thi 
design feature. Of course. the net gain in etheiency ts 
reflected in an inereased maximum power output and 
reduced terminal oltave change as well The 


light loads is due to the 


drop ' 
elheiency at proportionall 


higher tripler losses in this operating range 

The rather large terminal voltage change is due pr 
marily to the core inductance at saturation, which cause 
the triples lo appear as a high impedances ouree Ii 


obtain this curve. the ree output voltages are averaged 





big. 7—Effect of three parallel capac 
itor in the output of a frequency 


tripler with inductive (motor) load 


is diflerences in voltage readings occu! I hese 


difler 
never exceed 7 per cent in the operatin 
range of O.4 to 3.0 amp output Outside this range the 


inherent disadvantage of the loadin 


ences however 


unequal triples 


iused by the Scott connection is plainly evident 
Operation with a Fixed Motor Load. /hie trip 
ler operation is visibly affected with the insertion of the 
nduction-motor load. The much reduced load power ta 
tor creates higher currents in- the eirecuil lor a giver 
power output. To decrease these current the load ts 


tuned with three parall l« apacitors whose eflect is shown 


n ki 7. It is seen that a value of 8 pf is necessary t 
rive the required 


220-volt’ output This capacitive value 


may be varied, if desired, with & readjustment in triples 


jutputl turns 

With insertion of the inductive load the desirable effect 
obtained. In the 
the applied voltage could con 


Phese 


seen in Fig. & have little efleet on circuit 


f circuit’ desensitization ts practical 
ipplication of the triples 
eivably vary above or below the design value 
variation as 
operation with the induction load. If variations are ex 
pected, however, it would be advisable to use a slightly 
reduced input voltage figure in designing the unit, since 


the maximum triples output voll aimnpere ire decreases 


voltage 


Thi output capacitors improve the triples 


onsiderably with a drop Tim ilit 


per ilie 
with induction-motor loads but have litthe efleet on the 


erminal voltage change i 


shown in ba 9. These curve 


tulated on the basis of 


ire po everal known points due 


to the ditheulty of varying the inductive load. he output 
ipacitors, it is seen, shift the curve upwards. At light 
mds, over-vollages are developed, while at heavy load 
the terminal voltage is still appreciably lowered 

The terminal voltage change has its mayor ellect with 
i fixed induction-motor load only during the motor-start 
ing period, and it is here that the most stringent require 
ment is imposed on triples operation Lhe combination 


ot the relatively high tripler impedance and the much 


reduced motor impedance at start acts to decrease the 


voll-ampere output capability of the tripler. This effect 


I ig. 6 below Effect of variations in 


input voltage to tripler with two types 


of loads, 


resistive and inductive 


may be corrected by a reduction in triplet impedance 


or an improvement in the terminal voltage characteristic 
of the triples 


In this case, the output of the tripler was suthi lent to 


start the |-hp motor. Under starting conditions the triplet 
uuput current increases to 6.9 amp while the tripler 
output voltage is reduced to 60 volts. The tripler input 
urrent reaches a value of 20 imp under starting con 


ditions and, in this respect, operation from a higher 
source voltage to eliminate the voltage step-up is to be 
preferred 

Phe only other problem for fixed motor-load operation 
is created by the portable nature of the motor. The capac 
itors must be located at or near the tripler unit and must 
be disconnected from. the when the motor ts 
switched off 


suitable 


triplet 
This problem may be eliminated with a 
current-operated relay, as shown in Fig. LO 
or by additional wiring to the load side of the motor 
switch 

As a final check on tripler operation with the 1-hp 
motor, the motor was loaded by cutting a 4 x 4-in. oak 
timber 


There was ho loss ith triplet perlormance durin: 


These results indicate that the performance of the ma 
netic Trequency multiplies justifies its practi il ipplica 
When the load is 
additional improvements are required 
Operation with Varying Loads. |i 


limited in operating range because of its apparently higt 


tion to any specifi induction motor 


ipyin howevet 


tr pale ! is 


internal impedance Consisting basically of the saturated 


core inductance, this impedance causes the rather large 


loads 


limits the maximum volt-ampere output of the 


terminal voltage change of the triples with varying 

ind also 

triplet 
In the past it has been shown that the effects of core 


inductance are eliminated by insertion of series output 


capacitors as Compensation 2) Tripler operation with 
the resistive load is improved considerably in this man 
ner. With the motor, however, the varying load power 


factor under starting and running conditions causes un 
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hig 


hig 
of 





9—Effect of 


ampere 


‘ hara 


10 Use ol 


from tripler unit at no load 


insertion 


cteristic of 


of capacitors in output leads on 


current-operated 


frequency triplet 


Motor 
load 


Relay open ot 
no-load 


relay to remove capacitors 


1] Improveme nt in starting characteristic obtained by use 


capacitor 


relay 


with time 


de lay 


satisfactory perrormance with this type ol compensation 
Clearly, other methods must be found to eliminate the 
harmful effects of core inductance 

Phe core inductance has been minimized in this triplet 
design with the use of a material characterized by its 
near-rectangular hysteresis loop. The next logical step 
to reduce core inductance is to use cores of larger cross 
sectional area, but this method, unfortunately, could not 
be examined due to a time limitation on this investiga 
tion. It is noted, however, that the tripler size is much 
reduced from that of an equivalent motor-generator set 
and an increase in core size is justified, if necessary 

With the core size chosen, the terminal voltage change 
is decreased with a reduction in secondary turns. Further 
more, with an increase in input voltage to 124 volts and 
with no further change, this characteristic is made com 
parable with that of any ordinary transformer. Opera 
tion from a higher source voltage and a slight reduction 
im primary turns 1s recommended, therefore, for an 
improved terminal voltage characteristy and an increased 
maximum power output 

Various other practical methods for increasing the 
range of tripler operation may be devised. The operation 
of a 100-watt motor. as well as the | hp motor, from this 
tripler is possible by adjusting the relay of Fig. 10 to 
close at a current level slightly above the starting cur 
rent drawn by the smaller motor. The improved terminal 
voltage characteristic shown in Fig. 11 is then obtained 
Also, with the use of three smaller additional saturabl 
cores, the terminal voltage characteristic is made essen 
tially flat over most of the operating range. These cores 
ire wound to absorb the rated tripler output voltage and 
placed across the capacitors of Fig. 10. The capacitors 
may then be increased in value with no serious harmful 
effect. 

Future work, it is believed, will prove the merits of 
operation from a higher souree voltage or with larger 
cores 

Conclusions. his investigation has shown that the 
magnetic frequency multiplier is ideally suited for op 
eration of higher frequency induction motors having 
increased speed and decreased size and weight. The 
operation ol a magnets multiplies as a more universal 
power source appears entirely feasible with the adoption 
of the recommendations given. With the characteristics 
f a rugged, economical and maintenance-free construc 
tion, plus dependable and eflicient operation in its favor 
multipliers of this type may now fill a gap which has 


long existed 
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Magnetic Expanded-Scale A-C Voltmeter 


ROBERT I “SMITH. JK 
DK. ERNST STE HLINGER 
Keostone Amsenas 

Hlunteville, Ala 


AN EXPANDED s¢ OLIMETER, tor 
measurements over mall range ueh 
is from 112 to L186 volts, has been ce 
igned using the characteristi of 
(qquare loop magnetic core material It 
i in accuracy of the order ol i per 
ent: it is rugged, compact and light 
ind ' Hise risitive * temperature 
huange up to ff) ¢ Iti cquite ernsitive 
lo Trequency change ind, with several 
nodifeation may be used a t tre 
pyueney meter lw i} proximately the 
ime accuracy as the oltmeter use 


lhe cireuit diagram i hown on big 


nductances with slightly different num 


i bride cireuil containing twe 


vrs of turns wound on matehed tor 


vidal core of i material ueh i 


Odrthaone | 


Deltamax or which exhibit 


nearly rectangulat hysterest loop 
Iwo matched wire-wound resistors form 
the other two legs of the bridge The 
int voltage to be measured 4 


applic d 


to the 


bridge at the junctions of the 


two inductor ind the two resistor Thi 


indicating connected wre 


resistor R 
resistance of Ro or R 
for the 


meter i 
(about 30 te SO times the 
i load 


rectihNier connected across the 


which 4 


remaining two junctions of the bridge 
The vollage drop wre Rj i funetion 
ot the applied voltage and the meter 
mav be calibrated mn tern ol ipplied 
voltage lt is very nearly ere up to the 
lower end of its range, increases almost 
linearly to the top end of the range 
ind is constant above that value Th 
illustrated in Fig 


he basis of operation that the 
| 


inductance with fewer turns will reach 
magnetic saturation first as the voltage 
i increased This causes an unbalance 
in the bridge and a current begins to 
flow through the meter portion of the 
cult As the vollage increases, the 
current increases until the 
The bridge 


emi-balanced condition 


inbalane ‘ 
second inductance saturates 
I then in i 


ind a current continues to flow at a 


hig | Circuit’ diagram of expanded 


cale ae voltmeter 


hig Diagram showing relationship of 


meter reading to value of a-c input voltage 


constant value through the meter circutt 
The reason for the current flow after the 
voltage is high enough to saturate both 
inductors is that saturation occurs dur 
ing each half eyele. The bridge is un 
balanced between the times the twe 
inductors saturate and the current flows 
during this interval. This causes. the 


meter to be deflected at its maximum 


value as shown in Fig. 2 
Because the saturation flux in’ the 


cores of / ind / 


of mstantaneous 


is due to summation 
ipplied voltage over 
in increment of time, the time of satu 
ration of a given core is proportional 
to the average value rather than the rms 
value of the applied voltage. For this 
reason, the instrument is basically at 
iverage reading instrument ind al 
though it may be calibrated for rms 
readings in the case of a sine wave. thr 
readings will not be correct if the wave 
hhapee changes 

The values of saturating flux densit 
iffected b 


temperature. If high accuracy is) de 


ind magnetic force are 
sired, if is necessary to maintain the 
cores at a constant temperature which 
may be easily done by the use of ar 
ordinary crystal oven, Changes in am 
bient temperature will then no longer 
have an effect on instrument reading if 
wire-wound resistors are used in the 
circuit and a reasonably sensitive d- 
voltmeter is used. [It has been found that 
in accuracy tolerance of 2 per cent 
imsothe voltmeter will still) allow il 
overall instrument accuracy of 0.) 
per cent 

The spread of the range of the instr 
directly 


ment os determined — by thre 


number of turns difference in the twe 


coils. The 


the voltage reading are determined by 


initial and final values of 
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he saturation two coils 


Phus. the 
lesired 


voltage of the 


range may be controlled as 


and additional may be 


ranges 
idded by using a tapped transformer 
If it is desired to measure frequency, 


i circuit may be used which changes 


vith frequency. Such a circuit may be 


jesigned by using a& capac itor con 


ected in parallel with a semi-resonant 


ircun with a transtormer 


using i 


Paraplate Electronic Assembly System 


ROBERT J 


EASTMAN 


ROMAN 
Kopak (« 
tochester N ‘ 


THE LOW VOLUME User of printed cit 


uits. in order te compete successfully 
needs a way to design his products tw 
take advantage of mechanized assembly 


lhe 


versatility 


need for such producers lies in 


and low tool rather 


costs 
than complete automatic 
that 


operation, so 
frequent made 

Thue 
simplified if 
some part of the product can be made 
all models 
the Further 
simplification may be achieved by the 


changes may be 


without excessive ¢ hangeover costs 


problem is considerably 


standard in and used as a 


basis for mechanization 


ise of a modular system common to a 


Phese 
‘Paraplate’ 


Kodak 


ureat variety of 


products con 
epts form the basis of the 
«Vstem developed al kastman 
Company 

The axial-lead 


hown in Fig. | 
ft the 


bundle 


is a characteristi 


components 


system. Favorable 


experience 


vith this structure and its 


idaptability 
» varied requirements led to designing 


t in modular units. In considering a 


standard configuration for broad appli 


ition, the following general character 


stics were considered to be paramount 
1) It 


thons 


must minimum 


Im pose restri 


on electronic and mechanical 


package design, (2) it must be 
wal and (3) it 
reliable 

The 
lead components with connections dip 
soldered lead 
such as tubes, transistors 


soldering” 


econom 


must he 


rugged and 


basic module contains only axial 


Non-axial components 


switches, ete 
in be 
slot terminations at 


edge s of the boards 


=t veral 
the 
\ slotted termina 


using one of 


tion ts 


satisfactory as it will close 


not 
ip or bridge when dip soldered without 
1 wire inserted 


All 


estrictions In 


modular systems impose desigs 


the Paraplate system 


they are mainly dimensional and in 


lude minimum and maximum size 


OUTRY 


core \ 


described in 


“(qquare loop 
of this 
Arsenal 
this 


magnets erreutt 


Redstone 


No. 70. In 


has a constant 


type ts 
Pechnical 

the 
output 


Report 
cast device 


voltage for variations in input 


voltage of approximately 1) per cent 
It has a linear change in output volt 
ige with change in frequency 

\ further extension of the principles 
described here is 


used in the voltmeter 


\dvantages yained by acceptance ot 
limitations include 


| gl 
High 


when 


these the following 
Bundles of this 


supported, have 


strength 
Ly pe properly 
able to 
mental requirements at least as well as 
the average 

2. Efficient 


boards 


been satisfy varied environ 


components they support 


use of printed wiring 
Kor most component groupings 
the bundle requires less total board area 
flat 


(,00d volumetri 


} Single sided 


than most 


mounts 

etheiency 
The 
plate construction allows for crossovers 


double sided 


». Bundles are self supporting 


circuits two 


without prints 
Perhaps the most significant feature 


is the ease with which the bundle can 


be assembled. The method of assembly 
features ready adaptability to high or 
low volume produc tion with almost neg 
ligible tool 

With the 


circuit plates 


ind equipment cost 


thick 


igdinst 


two '4e-in 
held 


plates at a distance L4+-'e in 


printed 
back 
the 
ponent insertion is accomplished in four 
(1) Pre-cut to lengtl 
slightly lo 


com 


steps as follows 
/ (2) 


overall 


pre-torm decrease 


length approximately in 


(3) insert first component lead and (4 


lead After 


inserted in 


mere ond 


the 


insert component 


issembly bundle are 


big. 3 for 


Joint strength 


0.0006 


control 


plate 


i single coil and resistor in con 
Phe 
constant 
the 
with volt 


to Use 
with a control 


the 


junction eireutt, 


voltage across resistor 1s 


it a very small value until core 


linearly 
the 


saturates 
ige. If the 


i magnetic amplifier, the output of the 


increasing 
load is control coil of 


implifier may be used to energize the 


No 


would he Necessary 


circuit further reference 


oltage 


Modular 
bundle 


, 
arrangement of Para 


ig. 2 Analysis of solder 


pot contami 


mation over a period of WOO be 


clearance with 


range ol 


wire sizes, also efficiency of joint formation 
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the holders of a dipping machine where f ‘ f 
ill jomts are dip soldered automat ST 4 W 
ically 
Dip soldering is a crucial part of the , ; 
tem. Although economy and relia < hole dia he 
bility are designed into the module Sa 
these advantages can be dissipated by 








improper soldering control. An impor es 

tant control problem is with the solder 4 

itself. As impurities in the solder may —_—_—_—_—_—_—_—_—_—_—_ 
adversely affect its performance peri ee 
odic sample ure subjected to spectro jf ] 





Phe 
Lhe 


graphic analysis curves hown in 


Fig. 2 represent trace element 








W 

build-up in a production tank which 

yielded satisfactory solder joints over big. 4 Soldered joint strength is virtually independent of wire 
the entire range shown. Observe the clearance in hole 

tendency for certain elements, particu 

larly copper, to reach a saturation level 






































The chart of Fig. 3 is typical of per cent joint touch-up rate can be wire size and is virtually independent 
man which have been prepared to expected with iverage static joint of hole size. This fits in with observa 
evaluate Par iplate construction The strength of 16 Ib tions to form a conclusion about joint 
curves plot joint strength and efficiency Another set of curves from the same strength. The failures occur in solder 
of joint formation against wire size for family are presented in Fig. 4 because immediately adjacent to the wire, with 
i constant clearance of 0.006 in. be they afford an excellent insight into the the shear area being controlled by the 
tween wire and hole diameters. If No trength of a soldered joint. It can be circumference of the wire and_ the 
1) wire ire used, approximately ! een that joint strength is a function of length of the fillet 





Drilling Printed Wiring Boards 
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ONE OF THE PROBLEMS ASSOCIATED with | 
printed circuits is the perforation of | 
the hole for the insertion of com 
ponent lead Some of these perfora 
tions can be made with tamping die “ 
m conventional punch presse Many 
mall perforations and scattered pat 
teri can be eee fully produced only 
by drilling. Drilling eliminates the o ft df [>LE} it i r 
sional hattering of the back board 1H att 
isually a pla th laminate the bisect oH rapt 
ing of the cireuit md, ou eneral i} Lied Z _-) - 
produce traighter and cleaner hole = TY <4 Lt SI { 
Drillin present (quite i productior 7 Zn if | } { l } , 4 
probe m due to the great number ! : : oer ‘ S =e | 
hole involved, their mall diameter f . “ fay fy} 
their irregular pacing, the closene ih f f { fl 4 | 
ft center ind the fact that printed se ] a It 2 a F Ay _ 
icndia have to he ereduced st reason | palate : | 5 its, - 2 ool 
ible cost. Single pindl drilling meth t f ie ‘ ri f +1 i t4 a 
j have been employed for pilot r bd t tat | | } 
lel ind limited produ lion, tor ex “ated - rs >. b a 7 _ wah , 
inniy but cannot be adapted 1 juan 








miuction 


\ number of 














iutomatic drillin 






ten ire now in the maku One of 
them | i ingle pindle irrangeme 
with i oordinate programmit levi 











rned by electroni mean 


ove 








iniprovement ove tive manual 


pindle method, th proce re big. | of Zagat the drills 


through small cranks and an oscillating drive plate 


Cross-section multiple-spindle drill bead that drives 


expensive initial equ 





necessitates changing of drills for var- 
hole and still 
tively slow and inexpensive. 


ious sizes, is compara 

Many printed wiring producers have 
designed circuits where all the holes 
are at even intervals or multiples there 
of. It is then possible with multi-spindle 
drilling equipment to remove or insert 
the drills according to the required de- 


one multi-spindle set-up can be 


sign is very adequate, because 
used 
lor a great variety of circuits. 

Being reasonable in price, the equip 
built 
proportions 
of this 


elrcults 


in somewhat sub 


The 


method 


ment can be 


basic disad 
that 


regularly 


stantial 
is 
be 


spaced, since their circular patterns do 


vantage some 


printed cannot 
not lend themselves to regular coordi 


nate spacing. Regular also 
the 
of such designs. 

Another 


troduc ed 


spacing 


limits miniaturization 


possibilities 


method has just been in 


by our company whereby it 
is possible to drill all of the holes in 
one pass regardless of irregular spac 
ing. Flexibility, simplicity and adapta 


bility 


design objec tives 


to limited production were the 
ol 
the characteristics of printed wiring is 
that the be 
ol 


same gener al pattern. 


sel up since one 


layout must frequently 


changed, or there are a number 
variations of the 
It was therefore decided that the equip 
ment to be produced to be suitable for 
i limited produc tion of 10,000 pieces 
With that goal in mind, a simplified 
version of the Zagar gearless drill head 


was designed that could be revamped 


by the user. The design is a modification 
of the gearless drill heads used in the 
Here the drill 


drivers are bent in the form of a crank 


manufacture of brushes 


in order to produce the limited space 
requirements of brush bristle drilling 
The gearless drill head principle is 
illustrated in the 
Fig. 1. In the permanent 
head eccentris 


roller 


cross-sectional view 
part of the 
disk driven through 

its 
idler 


be arinps 


an 


bearings is constrained in 


oscillatory by several 
cranks mounted 
The drills have their drivers bent to 
form small cranks. The replaceable 


parts of the head consist of three disks 


course 


on needle 


of plastics laminate, two of which are 
drilled at the desired hole spacing and 
the the crank 
ends and drives the drills. Drill cranks 
are made from cold forged wire stock 


other (on top) accepts 


Che drill guide plates are separated by 
spac ers The “ee removable guide plate 
can be made up in the user's toolroom 

kor 
series of drill ‘ ranks has been de velope d 
lo dis 
By splitting the pat 
the drill 


it has been possible in one ap 


printed wiring applications a 
operate 
of 0.140 in 


up into 


on a minimum center 


tance 
clusters 


tern two 


head 


plication to drill 81 holes on close cen 


ters at one pass of the drill quill. Two 


drilled 
the plates are interchanged 
these holes 


require 


pieces are at a time ad then 


all 
the 


with 


obviously 
delicate drills 
work must be done on drill presses 
delicate feed. For this job a 


conventional drill press was selected 


since are 


small and 


powe ! 


Clutch-Brake Loom Motor 


Small 


MONGRAW 

Inte Votor 

hLectRe 
Ind 


gral 


Dept 
(,ENI COMPANY 


ht. Wayne 


KAI 


SO SEVERE IS THE SERVICE Imposed on an 
electriv motor 
that the 


loom motor, Fig. | 


loom application 
the clutch-brake 


were obliged to de 


in a 
designers of 
velop many special features. For ex 
the motor is designed with ver 
breakdown torques (400 to 450 
of full-load order 


the shuttle 


ample 
high 
per cent in 
the 
Also, it has an imposed sinusoidal tor 
load 
cent of full load to zero. Such extremes 
of load 

mediately 
of 


high shaft loading and severe vibration, 
the loom is truly one of the most difficult 


torque } 


to drive loom 


que which varies from 300° per 


variations are recognized im 


as constituting a duty cycle 


severe proportions Together with 


motor applications. 
Perhaps a brief description of a typi 
cal loom will help in appreciating the 


design objectives set up for the loom 


KEADER INOUIRY SERVICE CARDS, PRECEDING 


The 


terlacing the lengthwise 


cloth by 
ids (called 
thie ill 


motor loom weuve 


itt 
thre 
warp) with the ids (« 


CTOSSWIse 


Cluteh-brake 
applications. 


big. | 


loom 


BACK COVER 


big. 2 


Drill press equipped with a sensi 


tive feed to drill printed wiring plates at 


mini center 


very 


iv ci. We 
heck 
Phi Ve 


ircuit) to 


within it 


erank a 


ually 


hor 


th 


ry 


tI 
elf 


ith 


flexible 
quickly changed from one 


ie next 


embly « 


equipment j 


well 


motor 


( omple le 


with 


sett or 
isin 


id 


iverag 


in 


uture 


moderately 


thie 


distances 


feed and hydraulic 


be 


printed 


assembly eun 


drill 
he 


requirements 


even changed 


pattern and 
individ 
The 


ol 


un tored 


price d 


pro ihole 


prerte ntial 


produ er 


filling) 


with 


id 


runsle 


lowe Pith 


his i 


ee ompl hed 


illernate warp 


on Thane ‘ form 


pecially designed for 


frame 





DESIGN TRENDS 


ing the shed through which the shuttle 
carrying the filling thread passes. Then 
the harnesses reverse positions and the 
lay, carrying a comb-like part called 
the reed, moves forward to press the 
newly inserted filling thread up to the 
woven fabric. In modern weave rooms 
each loom repeats this sequence of oper 
iions up to 200 times per minute, 24 
iy per day 

For successful operation, a modern 
loom motor must be designed to the 
lollowing 


1— The 


turdy to 


specification 
motor must be rugged and 


withstand severe vibration 
ind torque fluctuations 

2—Motor length must be kept to a 
minimum, Since space is at a premium 


sheds the 
hould not extend past the end of the 


in the large loom motor 
loom 
$+ The motor should be designed for 
high eflieiency to reduce operating costs 
of the textile mills 
t—Due to the 


mid fire hazards, the motor should be 


severe lint condition 


of totally enclosed non-ventilated con 
truction 

»—A brake should be 
in the motor. If a warp thread breaks 


incorporate d 


the loom must be 


© that the 


topped immediately 
break can be 
poilage of the cloth 

iF) rake torque hould be adjustable 
from 10 to 5O Ib-ft lorque Phe loom 


must come to a halt at the ame pot 


re paired te 


prevent 


in the weaving cycle each time. By 


harnesse level ill 


warp threads are in the ane 


topping with the 
plane 
making it easier for the operator to 


the broken thread. All wary 


thread will bye equally ieee sible and 


repair 


vill be under less tension than when the 
hed j Adjustable braking 


torque permits each individual loom 


formed 


to be topped in the correct position 
The motor should have high mer 
efhicient 


tia i feature nece ivy tor 


operation decreased power! bills in 


creased loom peed without motor over 


loading reduced motor heating and 


better picking due to more constant 
motor peed 
8A clutch is desirable to disen 
ie the high inertia in order to de 
crease the braking fores necessary to 
lop the loom The elute h should also 
be large enough to quickly restart the 
loom so that the shuttle will be driven 
cre the loom the first time 
9 Lhe 


with all wearing parts easily accessible 


motor should be designed 
to insure lowest maintenance costs 

The clutch-brake motor meets all of 
these requirements. This all cast iron 
totally enclosed, high efficiency, high 
torque, high inertia motor has been de 


signed with an over-all length of 16%, 
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Idling 


bearing 


lan 
(A y°- 


Running 


bearing a y r= 


Grek 


Flywheel 


Clutch side 
Brake wheel 
Brake side 


} Belleville 
spring 
Throwout bearing 


Running 
bearing 


Brake 
spring 


- 
operating lever \— 


hig. 2. Cross sectional view 


on loom 


of loom motor. Rotor is 


pressed onto flywheel that provides desirable high inertia, 


in. The high inertia has been obtained 


by means of a large flywheel (inertia 


3.0 Ib-ft") rather than by penalizing the 


electrical design with an oversized ro 


tor 


\. een in big 
onto the 


the rotor is pressed 
flywheel which is hollow) to 
permit the output shaft to go through 
the center. Ball bearings permit the 
rotor-flywheel assembly to rotate about 
the shaft when the motor is idling. The 
haft is connected by a large Belle 
ille pring lo a brake wheel which 


has a clutch surface on one side and a 


brake 

Io start the loom, the operator pulls 
to the 
This depre sses the 
brake spring and allows the clutch to 


urface on the other 
i lever mechanically connected 


Cluteh-brake motor 


be engaged due to the force 
Loy sothe Belleville 
transmitted from the rotor-flywheel as 
embly to the clutch through the Bel 
leville to the output haft 


exerted 


pring. Power is 


During run 
ning the operating lever is latehed in the 
ystem of link 
ives on the loom. If the latch is trip 


luteh position by the 


ped either by the operator or 
tically by the thread-break 
the brake spring forces the operatin 
lever to the right. This fore 


iutoma 
detector 
which i> 
transmitted through a throw-out bear 
clutch by over 
powering the Belleville spring allowing 


np disengage the 
the rotor-flywheel assembly to con 
tinue rotating around the shaft. As the 
clutch is disengaged, the brake is set 
topping the loom and the small iner 
tia of the shaft and brake wheel 

For an automatic stop due to a 
thread break the system of linkages o1 
the loom is always tripped at the same 
port in the weaving cye le so that con 
sistent stopping by the brake is neces 
sary to assure that the harnesses are 
level when the loom stops to facilitate 
repairing the thread break. The stop 


ping time is approximately 0.2 sec. The 


accuracy Of stopping is 60 deg of the 
motor shaft rotation, which is approx 
imately 5 per cent of the 3 to 4 revolu 
tions that the brake wheel rotates dur 
Ing stopping Field tests have shown that 
this motor will meet even the most 
severe loom stopping requirements with 
excellent repeatability due to the sim 
plihed braking arrangement. 

One reason for the excellent braking 
performance is the design of the clutch 
brake mechanism without load-bearing 
sliding fits. Only one non-load bearing 
sliding fit is used. The radial load from 
the shaft is transmitted directly to the 
end shield, and no force is transmitted 
through the sliding fit to vary the signal 
time 


Tests have shown that the clutch 


and brake 


over 250,000 starts and stops (equival 


mechanism can withstand 


ent to 30 yr performance on a loom) 
without significant wear of the clutch 
brake mechanism, throw-out bearing o1 
Added assurance of 
long clutch life is the inique applica 


Iriction surlaces 
tion of the driving Belleville spring. In 
the region that the spring is operating 
(the factory-set deflection) the spring 
gradient is practically flat with dis 
assuring that the clutch 


pressure remains constant even though 


plac ement, 


within limits the clut h face progres 
sively wears 

Another feature of this motor is its 
bearing construction. There are five 
bearings required to give satisfactory 
performance. Two main running bear 
ings support the shaft and take the 
severe radial loads while the loom is 
operating. These bearings do not carry 
i thrust load from the clutch pressure 
W hile 


the rotor flywheel assembly and do not 


running, two bearings support 
rotate while the loom is operating 
Phese bye arings operate only i few 
minutes per hour while the loom is 
stopped. The fifth bearing is the clutch 
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end for this zee SAMPLE FOLDER... 


25 


different Test Samples of | 
high-dielectric 


INSULATING 
TUBING and SLEEVING 


INCLUDES SAMPLES AND DESCRIPTIONS OF VARFLO TUBING AND SLEEVING Vinyl-coated Fiberglas in 
THE FOLLOWING... full range of sizes, colors and grades. Extremely flexible 


with excellent heat aging qualities. Low priced. 
VARGLAS SILICONE Class H insulating materials were 
pioneered by our Laboratory. Retain flexibility, electrical VARFLEX COTTON TUBING AND SLEEVING Varnish or lac- 


properties and mechanical strength in temperatures ranging 
from —85°F. to 500°F. Available in tubing, sleeving, lead 
wire, tying cord 


PERMAFIL-IMPREGNATED VARGLAS TUBING Fiberglas SYNTHOLVAR EXTRUDED TUBING Made in various stand- 


braid coated with General Electric's Permafil resin. Ex ard formulations of vinyl! polymers. Has high dielectric and 


quer impregnated for applications where MIL-I-3190 
Class A materials are specified. All NEMA grades 


tremely tough, resistant to solvents and elevated tempera- tensile strength—-will not support combustion nor absorb 
tures, highly flexible. Can be bent or twisted with little or moisture. Type EG Approved under MIL-I-631A. Several 


no loss of dielectric strength. Coils and standard 36” lengths others to meet special requirements 


VARGLAS SLEEVING AND TUBING Numerous types and 


grades—including synthetic-treated, varnished, lacquered 


saturated, litewall and others 


VARGLAS NON-FRAY SLEEVING Fiberglas braid normalized NEW! VARGLAS SILICONE RUBBER SLEEVING AND 


to remove all organic impurities. It will withstand tempera TUBING—the culmination of 5 years of research—for 


tures up to 1200 °F. Recommended where dielectric prop applications requiring extraordinary flexibility. De 


erties are not paramount. Three types available tails on request 


MAIL COUPON TODAY FOR SAMPLES! 


VARFLEX CORPORATION, 
504 W. Court St., Rome, N. Y 


Please send me free folder containing samples of your electrical 
sleeving and tubing 


RPORATION 


Makers of 
Electrical Insulating 
Tubing and Sleeving 


| am particularly interested in insulation for 
NAME 
COMPANY 


STREET 


CITY ZONE STATE 
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throw-out bearing and operates only 
during the instant of braking 
Thus, the bearing system requires a 


minimum of maintenance. The pulley 


end bearing employs the standard con- 
struction used by loom motors which is 
an oversized bearing with clamped out- 
er race able to withstand severe pound- 
ing. It can be regreased periodically 
to assure long bearing life. An O-ring 
seal prevents oil leakage out of the 


bearing housing. The remaining four 
bearings are sealed to prevent grease 
and oil from contacting the clutch and 
brake surfaces. One of the four sealed 
bearings, the opposite pulley-end run- 
ning bearing, is double width to provide 


r 


an adequate grease supply. O00 


Appliances, Machinery Show Big Gain in Stainless Use 


FOLLOWING KEPORKTS of record-breaking 
stainless steel production in 1955, the 
American tron and Steel Institute re 
cently announced that mill shipments 
of stainle and heat-resistant steels to 
electrical and housewares manufactur 
ers were up at least 36 per cent over 
1954. A further breakdown reveals that 
shipments to manufacturers of appli 
inces and cutler howed an increase 
of St per cent. Next to the automotive 
industry, thi calegor ha shown the 
greatest upswing in the use of stainless 
teel, Use of stainte boy the 


machines and equipment 


electrical 
manulae 
turers also showed a significant increase 
24 per cent greater than 1954 
Shipments to manufacturers of ma 
chinery, industrial equipment and tool 
jun ped bl per cent an indication of 
the increased demand for materials de 
igned to operate at higher temperatures 


ind eryvics load The high 


heat and corrosion resistance of stain 


trength 
le account for the inereased use in 
industrial equipment. This is in contrast 
le ippliance cle en where appearance 
Cleanabilit and permanence are ot 
Hniportanes 

Indications are that the use of stain 
le will continue to rise in 1956. In a 


recent AISI 


mee maker 


uiVvey, one typical ippli 
reported that it early 


consumption will jump from 250 tons 


Through Cable Operates Coilless Relay 


handle 


portable welding units the relay arma 


PASSING OF THE LOAD CABLE through the 


magnets core window 


provides the 
ource of magnetic field for a coilless 
relay The device was originally de 
igned as an automatic control element 
for continuous are welding equipment 


but can by control 


applied to other 
problems. It is a product of Automatic 
Switch Company, Orange, N.J 

In the welding machine application 
the multi-strand welding cable when 
energized operates the relay to control 
the motor driving the work feed. On 
larger motors the control is through a 
motor starter or contactor. For smaller 


motors, the silver relay contacts will 
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Stainless steel “Sun Valley” rotisseries 
rolling off the assembly line at Roto- 
Broil’s factory in Long Island City. Pres 
tige and sales appeal of stainless steel 
have caused a growth in the use of this 


metal by appliance manulacturers 


im 1955 to 400 ton in 1956 Another 
reports that in 1956, 75 per cent of its 
built-in oven 


ranges and other appli 


ances will probably contain stainles 


steel for working surfaces and major 


tarting currents directly. On 
ture is provided with a counterbalance 
is shown so that it can be operated in 
ny position 

The relay has been applied with 
cables carrying direct current, 60-cycle 
ilternating and up to frequencies of 
2000 cps. In one application the relay 
was used as kva indicating relay by 
running both live line cables of a single 
phase system through the relay in op 
posite directions. The relay was set to 
pickup at 25 kva and to drop out at ap 
proximately 18 kva. Other applications 


have included instantaneous overload 


trim as compared to 50 per cent in 
1955. Almost all reporting companies 
state that the use of stainless has in- 
creased more rapidly than other metals 

Satistics for 


bear out the noticeable increase in the 


domestic appliances 


use of stainless for large surfaces 


liners, trim and working parts. Ship- 
ments destined for “cooking and space 
{ AISI code 720) were 


Stainless for refrig 


heating stoves” 
up 56 per cent 
erators showed a significant increase of 
per cent. Washing machines, ironers 
and other domestic appliances ac 
counted for a 34 per cent increase 
(See also “Metal Statics” section ) 
According to the AISI, recent trends 
toward built-in appliances have sparked 
this growth. All stainless surfaces for 
built-in or countertop ranges have be 


come modern 


highly fashionable in 
kitchens, as are all-stainless doors for 
ovens, refrigerators, washing machines 
ind appliances 

In the face of the nickel 


producers are focusing atten- 


current 
scarcity 
tion on the low nickel, high manganese 


grades recently 


recognized as AISI 
Types 201 and 202, 


containing 4 and 5 per cent nickel re 


standard types 


spectively are now under test and a 


number of fabricators have already 


idopted these 


grades as alternates to 


the high-nickel austenitic steels 


Relay 


through window of its magnetic core. 


senses current in cable passing 
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GUARDIAN 


Complete Control Assemblies 


SOLENOID BANK 
ASSEMBLY 


STOP 


these fellows 
in their 
tracks! 


S 
a SPECIAL ""COMPUTIT" ASSEMBLY el A 
\ 


Units shown here typify the wide range of Complete 

Control Assemblies designed, engineered and ~ a 

produced by GUARDIAN. With absolutely wha f 

dependable controls such as these, GUARDIAN —< 

engineers have solved seemingly insurmountable 
f / problems for both the military and commercial 

PUSH-BUTTON industry. 

SWITCH ASSEMBLY Let GUARDIAN’S 25 years of engineering experi- 
ence help you save money, conserve space and 
prevent costly rejects. Whether you require relay 
banks, solenoid banks, control box testers, 
‘“‘Computit’’ assemblies, push-button switch 
systems—or an entirely different ‘‘package’’ control 
— Guardian has complete facilities to design and 
produce them. 


STOP HIGH PRICES 


~ - 
PANEL = SR 
ASSEMBLY ; i) 
sT< SLOW DELIVERY eae 


STOP INEXPERIENC 


GUARDIAN for the ultimate in open, enclosed, sealed and hermetically 


GUARDIAN ELECTRIC 


1627-D w. WALNUT STREET CHICAGO 12, ILLINOIS 


A COMPLETE LIME OF COMTROLS SERVING AMERICAM tuOuUSTAY 


sealed controls 


CARDS. PRECEDING BACK CONEF 
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detection and use as a starting motor 


lisconnect through current measure- 


ment. 
The ‘ 


ays are 


Bulletin 1054-1515 current re 
open type mounted on ebony 


base panels. They are 


available with 
me, two or three poles. The use of a 
ow-loss silicon steel magnet frame pro 
ides the required sensitivity and posi 
tive relay operation telay has no 
endency to chatter and is exceptionally 
juiet in the energized condition. All 
threaded 


positive 


erminal are 
lotted nuts for 
Armature 


studs with 
connections 
pivots are oil impregnated 


powde red metal (,uide plate s locate the 


cable which has no terminations within 
the relay 


On d- breaker 
clips are provided to prevent sticking 


applications piece 
caused by possible residual magnetism 

The continuous current rating of the 
relay is only limited by the capacity of 
the cable, which can be up to a maxi 
mum of 7%, in. OD. Accordingly, a high 


ratio between the continuous 


eurrent 
rating and the relay pickup value is 
achieved, and relatively high currents 
for welding purposes, for example, can 
be attained before the relay reacts. The 


pickup value is factory ad 


normally 
justed at 130 amps. However, on special 
ipplications where the contacts have to 
carry only a small control current, the 


one pole relay can be adjusted to pick 


up as low as 75 amp 

The current capacity of the relay con 
tacts will depend on whether the load 
is inductive or noninductive. Other fac 
tors that will affect the current rating 
is the voltage applied and whether it 
is alternating or direct. For 60-cycle ap 
plications up to 250 volts, the contacts 
can conservatively handle 15 amp for 
any type of load. However, for high vollt- 
where the 
pickup value is less than 130 amp, the 
manufacturer will 


ives, d-c applications, or 


make recommenda: 
tions as to the most suitable ratings 
Adequate creepage distance is pro 
vided; the distance between opposite 
polarities is well in excess of NEMA 


ind Underwriters 
ments for H00 volts 


Laboratory require 


Vacuum Degassing Ups Performance of Tube Parts 


lO IMPROVE PURITY and raise pet 


formance characteristic of steel rings 


ised in special purpose power electron 
Raytheon Manufacturing 
Waltham, Ma has 
1000-lb batch type 


lega ing and annealing furnace Lise 


tube the 
Company 


installed a 


re ently 


vacuum 


f the vacuum heat treating unit has 
esulted in reduced operating costs, in 


reased eapacily and a harp reduction 


nm tube rejects 


Degassing is accompli hed by sealing 
the finished steel parts in a 3 x 4 ft 


Inconel retort within the furnace and 


ubjecting them to a 
1850 I 


x 104 mm of mercury for 6 to 8 hi 


temperature of 


under a vacuum of less than 


Ihe combined effects of the high tem 
perature and the vacuum releases low 
temperature impurities and 


gases such 


is nitrogen, hydrogen and oxygen that 
might evolve during tube operation and 
put it out of service. In a sense, vacuum 
legassing simulates actual tube operat 
both heat and 
vacuum are present —-to tree 


ing conditions—where 


impurities 
present in the metal 


Purification of the steel 


rings was 


previously accomplished by hydrogen 
hiring to re plac e the heavy gases trapped 
in the metal during refining and form 


tiv Lhe could bye 


easily pumped off during tube 


lighter as more 


opera 
tion. Cost for in this 
process ran between $2.00 to $3.00 per 
hr Also 


presented a 


hydrogen alone 
the possibility ot explosion 
safety hazard. The new 
method eliminates both the safety haz 
ird and the gas cost 

built by the 
Equipment 


Designed and High 
Vacuum Hingham 
Mass., the new furnace provides one of 


the first 


( orp 


applications of 
vacuum heat treating to the 


large st ale 


manufac 


ture of electronic parts. As shown, the 
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Vacuum annealing furnace for degassing electron tube parts handles 1050 
lb of steel rings in 24 hr. Rate of gas evolution is read on ionization gage 
Retort is shown being loaded into top of furnace 


furnace is a retort-lype unit consisting 
of a hot chamber in the bottom half and 
i cooling system in the upper section 
Both chambers lock together to form 
i pressure-tight cylinder. Parts to be 
LOO-lb fix 
ture which is free to move vertically in 


degassed are contained in a 
the cylinder 
In operation, the upper section of the 


retort containing the fixture is moved 


from the furnace by an overhead hoist 
to the loading station. After loading, the 
fixture and into the 
which is 


work are raised 


upper retort) section moved 
over the lower section and sealed. After 
the sections are secured the vacuum 
pumps are turned on and the work 
is lowered into the hot zone at the bot 
tom of the furnace 


lo protect the heavily loaded retort 
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lf you control movement of machines, traffic or materials, it'll pay you to use 


Ad la kp sseseid iia 


The new Adlake Mighty Midget relay, like a 


no maintenance whatever is quiet eee 38 free from explo 


relays, requires 
sion hazard. Dust, dirt, moisture and temperature changes can’t affect 


its operation. Mercury-to-mercury contact give ideal snap action 
with no burning, pitting or sticking. Write for catalog and information. 


The Adams & Westlake Company 


Established 1857 «+ ELKHART, INDIAD * New York « Chicago 


the original and largest manufacturers of mercury plunger-type relays 


BACK Cf 
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LL 
at elevated temperatures pressures are 
equalized by means of a double vacuum 
pump both the 
of the retort and the outside 
the retort and 


which evacuates inside 


between 


wall. The 


refractory 


retort is fabricated of “,-in. Inconel 


plate, chosen for its superior strength 
at high temepratures and its ability to 
withstand cyclic heating and cooling 
without scaling. 

After degassing for a 
length of time at 1850 F 


off and the 


predetermined 
heat is turned 
cool lo 


unit allowed to 


1200 F. At this point the parts are 
raised into the upper section which is 
cooled by cold water circulating in coils. 
When the work has reached a tempera- 
ture low enough to prevent oxidation, 
the vacuum seal is broken and the work 


/ tc 
removed. yO 


Graded Lighting for Shadow-Free Photographs 


FREEDOM FROM SHADOWS is highly de 


sirable in many types of photographs 
with the 
information 


placing light 


to provide the viewer maxi 


mum 


amount of Various 


methods, such as 


~oOurce. 


| ig | | ight source for 


Thread Insert Serves Three Functions 


The problem ol 
th to 


oblaming thread 


streny prermat tight electrical con 


tact and resistance to thread wear was 


recently encountered in the design of 


an oscilloscope probe lip developed by 
Tektronix Ine. of Portland, Ore \ 
body is used for the 


because of its 


nylon probe tip 


insulation properties 


toughness and light weight. Because of 
differing 


tips may be 


measuring conditions, several 


used interchangeably with 
they must he 
probe body The 
thread 


by protecting the nylon threads with a 


cnn probe and screwed 


onto the problem ol 


obtaining strength was solved 
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to the camera lens and mov 


ing the 


close axis 
have 
A new 
for this purpose has been 
Hinelight 


lamps during exposure, 
not been completely satisfactory. 
light source 


designed — by Corporation, 


shadow-free photographs 


Copper disk ~ 


<Bross probe tip bent 
ofter assembly 


| 
| 
Nylon plastic 


Thread insert serves three functions. 


Fig. 2 Typical made with 


graded light 


photograph 


source 


Wayne, Ind 


ponentially 


It consists of 
vraded tube 


kort an ex 
light which is 
placed directly in front of the camera 
as shown in Fig. 1. The lens is thus 
surrounded light 


decreases with the 


with whose intensity 
of the tube 
Light distri 
bution is virtually flat instead of hemis 
pheris al. The result is a 


tribution of light 


distance 


from the axis of the lens. 


uniform dis 
of 40 


shadows produced with this 


over an angle 
deg. The 
light 

Fig. 2 
with the graded light source 


source are visually negligible 


is a typical photograph made 


Molded threads for ~~ 


Pd 


AT Ta Na -Insert driving 


il dsl ond 


disk and tip 
Heli-coi/ wire 


in place 
thread insert 
(phosphor bronze) 
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Why Bodine motors 
were selected 
for Ampex 


Tape Recorders 


This is a new portable 28-pound Ampex 600 
professional tape recorder. It is ideal for broad BODINE MANUFACTURES 


cast studios and music schools. FRACTIONAL HORSEPOWER 


ELECTRIC MOTORS FOR 


adding machines 
letter openers 
sanders 

vending machines 
exhaust fans 
duplicating machines 
portable tools 

sound recorders 

on conditioners 
check protectors 


cast recording. line recording, dubbing and 40 to 15,000 cps: signal-to-noise ratio is over 


Studio engineers use the Ampex 600 for broad 3 The frequency response of the Ampex 600 is 
editing, and broadcast playback. 55 db.; flutter and wow under 0.25%. resprmer 


voltage regulators 
x-ray timers 

traffic signal timers 
shirrers 

calculating machines 
envelope sealer 
diesel governors 


and for many other 


opplications 


take-up and rewind operations, is a Bodine Division, Ampex Corp., Redwood City, Calif, 


Type KYC-41, capacitor, synchronous motor manufacturers of Ampex tape recorders. 
"Bodine motors have proven 


y os 
themselves over a period of nf 
a 


Supplying power for the capstan drive, plus A Meet Mr. John Leslie, Chief Engineer, Audio 


years to be excellent as to =I) 
both reliability and perform- 
ance. Bodine's quality of 

workmanship provides us with 


{sk for ¢ le copy 
smooth running, trouble-free i! <2 ae [ N = The Motorgr 


im i 


motors whose torque charac- A ee ss 
; wnthly puotse on 
teristics are uniform from horsepower 


aetadth.enter:? MOTORS See 


esign of fractional horse 


50th Anniversary 


ctric motor 


selected to meet his company’s very exacting 


For information contact Bodine Electric Co., 
2256 West Ohio Street, Chicago, Illinois. 


6 Mr. Leslie relates why Bodine motors were ] Be sure your motor is as good as your product. 


requirements...see above. 
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DESIGN TRENDS other functions. It holds a thin copper Generally, with wire thread inserts, 


disk in place by means of its driving the hole must be drilled and tapped lo 
y 80 . . itse ac of e » i . . . inates 
wire thread insert made by the Heli tang A| the insert If, made receive the insert. Tektronix eliminate 


Coil Corporation, Danbury, Conn phosphor bronze, forms a part of the these two steps by molding the threads 


electrical circuit between the probe and 


io ti origing y ess 
Referring to the drawing, it will be in during the original molding pro¢ 


the tip 
noted that the insert also serves 1 | 


Electric Truck for Semi-Hazardous Areas 


Pink Yas W ORKSAVER 12-volt bat control enclosed in tight fitting steel 


tery-powered line of trucks and tractor box; (3) commutator at base of handle 


is now being furnished with Underwrit totally enclosed; (4) king post slip ring 
e! Laboratories ‘J ype EE approval 
This rating, adopted by the National 


Fire Protection Association, allows the 


issembly in cast enclosure with a 
ground surface cover; (5) resistors 


totally enclosed in steel box with tight 


operation of these truck in location ealing cover. (Thermostat mounted on 


where there 4 thre potentialit ot lop of box to cut off power when 


havardou r nt dust-lader itmeo enclo ire reaches a temperature of 


phere lo meet the requirement the x00 | (6) all wiring en¢ losed in 


Truck were le iwned with sdditional > : body of truck (7) hattery box cover! 


protective devices to reduce the prob ; fo ye lined with preserved wood and _ side 


ihility of the truck acting as a source vents covered with steel screen for pre 


ft oignition under these condition vention of accidental battery shorts 


The protective teature identified b . ‘ atic dl charge by approved drag 


number it tiie photograph ure (] 


trap; and (9 approved type electri 
lotall enclosed non-ventilated driv 


pis ; te horn Made by Ihe Yale & Towne 
ana pump ou color (Z ! ivnetli dri _ : \l inulac ining (Lo Philadelphia 15. Pa 


Light Output Increased hy New Lamp Designs 


SIGNIFICANT IMPKOVEMENTS in lamp called the Floumeric lamp, makes use The tungsten filament also serves as 


lesign were described recently by Gen of an incandescent tungsten filament 


i ballast for the mercury discharge 
eral Electric Company and Duro-Test mercury vapor discharge and a fluo portion of the lamp to eliminate the 


Corporation. The new Duro-Test lamp rescent phosphor, as shown in Fig. | need for external accessories. The lamp 


big. | -Cross-sectional drawing of Duro-Test Fig. 2 Filament in new General Electric 750-watt lamp (right) 
Fluomeric lamp using tungsten filament, is axially mounted and concentrates blackening in the neck 
mercury discharge in inner quartz tube, Filament in conventional lamp (left) is burned out. Both lamps 
and fluorescent coating on outer bulb operated for same period of time 
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BRUSH ...complete systems for noise or vibration measurement 


21 seconds to make complete 


noise or vibration analysis! 


This chart record produced by the Brush 
Spectrum Recorder presents a complete 
freque ney and noise le vel analy 318 for 
motor 


Srush 


an electric It is an example of 


the way instrumentation can 


iid your analysis of noise or vibration 


€® All sounds from 14 cycles to 
36,000 cycles per second auto- 
maticaily scanned and re- 
corded by the Brush Spectrum 
Recorder to eliminate tabori- 
ous plotting of data. 


@ Measurements made in one- 
third octave steps,to positively 
identity trequencies. 


How leading companies use 


engine vibration analysis 
aircratt noise reduction 
accelerometer calibration 


missile testing 


jet engine noise measurements 


appliance noise reduction 


BRUSH 


TRIAL AND RESEARCH 


ectr MATERIALS . ace 


RECORDING EQUIPMENT AND COMPONENTS 


AKDS, PRECEDI 


ELECTRONICS 


eComplete recording through 
the complete frequency range 
made in 21 seconds, to save 


valuable engineering time, 


The Spectrum Recorder is one unit 
in the most complete line of noise and 
tilable 
Bruel & 


oller 


ibration instrumentation a 
(manufactured in Denmark b 
K jaer) Thus Brush can 
3, and offer 
issistance on complete project bor 


Brus! 


matched system ipplication 


complete information call our 
entative, or write Br 
Dept ( 
Ferkins Avenue, Cleveland 14 


repre 
tronics Company 
Ohio 


this Brush instrumentation 


® automotive vibration analysis 
@tape recorder readout 
@ plant noise studies 


e® evaluating acoustic materiais 


COMPANY 


TRUMENTS 


ion of 
EVICES Din 1 of 


le Corporation 


BACK COVE! 


LOCKHEED.. . uses Spectrum 
Analyzer for data reduction of 
telemetered information .. . and 
fo measure noise transmission 
through aircraft fuselage wall 
panels. 


Gg : 
oJ 


+ 


GENERAL ELECTRIC... uses 
Frequency Response Recorder to 
check mechanical resonance points 
of both steam and jet turbine: 
when blades are magnetically 
vibrated. 


CARRIER ... uses Spectrum 
Recorder for production quality 
control checks of room air condi- 
tioning units 


1% 


SPECTRUM RECORDER ix 
integrated system for noise and 
vibration recording in one-third 
octave steps. 
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cent coating. The average efhimency is changes the lamp will produce an ave 
25 lumens per watt compared with 18 rage of 21.6 lumens per watt compared 


for the incandescent lamp. Rated life with 18.9 for the older design. In lamps 


ind is operaied i 12.000 hr compared with 750° for for household use, the coiled-coil fila- 
directly trom a | volt. 6O-cvele 


} 
ia i Tribes 


power the typical household incandescent ment has been used for many years and 
lamp 


The color of the light produced b The new G-I 
thi three-element lamp 1s said to 
rival sunlight in its richness It i } 


produced by the combination of the 


line the improvement due to the axial mount 


lamp, shown in Fig ing of the filament is 6 per cent. Axial 
compared with a conventional lamp, positioning permits the filament to 
las «its tungsten filament mounted operate at higher temperature without 
lengthwise. or axially, in the bulb. Also. shortening the operating life and also 
filament in lamps of 300 watts and larger it causes bulb blackening to be con 


mercury discharge coiled-coil filament ire used for the centrated in a smaller area, permitting 
in_d the controlled color of the fluore first time \ 


ellow-red of the incandescent 


the blue-green of the 


ire ilt of these design more light to pass through the bulb 


Fan Employs “Inside-Out” Motor 


SEVEMAT \ 1AGH AKE TO BE FOUND port the blower wheel 


at its midpoint leads come out through tubular shaft 
mn the use of an inside-out motor ce Die cast 


aluminum end bells with The 44-hp rating uses a 
permanently lubricated — ball itor in series with the auxiliary winding 
bearings, insure positive alignment of It has a no-lead speed of 1075 


5 mf capac 
ignoin the drive of light) centrifugal sealed 


blower In the Klectro Wheel blower 
manulactured by the Lau Blower Cs 


Da ton, Ohio unob tructed air inlet 


rpm 


) rotor and stator an@ a uniform air gap ind develops 20 


ozin, torque at full 
ure Stator is wound automatically to insure load 8 oz im at locked rotor Full 
possible on both sides of the wheel balance and reduce end turns. Stator load current is 3.7 amp 


More eflicient ab orption of notse and 


vibration is obtained by the use of a 


tationary shalt, rubber encased on both 
| 


en Two rigid tripod shaft mounting 


provide dynamic strength and in ship 
ment, with minimum imterference with 
ii flow 

Phe manufacturer claims that size for 
i7e the bleetro- Wheel blower is) the 
thhost powerlul direct-drive unit manu 
factured. With a ip motor, at 


poly yive 
air) delivers from SOO to 1500) efm 
talie pore ure from O45 to 1.25 in. of 


Wailer There are five i with 


10 i wheel 


9 and 
Lhe integral drive blower motor 1 a“ 
permanent-split) capacitor type devel 
oped by Tron Fireman Electronics Divi 
ion, Portland, Oregon. In the new de 
ign, the field) winding ire placed on 
amination on the tationary haft 
issembl ind the rotor, in the form of 
in annular ring revolve round if 
‘The center lamination of the rotor ex 


tends bevond the rotor diameter to sup 


Removable Filter Screens Lint 
in Automatic Washer 


CONTINUOUSLY CIRCULATING WATER ejecting into a removable 


ixial screen filter on top of the agitator facilitates lint and soap 
cum removal in a new automatic washer introduced by the Ma 
or Appliance Division of the General Electric Company, Louis 
ile, Ky. Lint and scum are pumped out of the main washbasket 
ish water continuously flows into the filter as shown. Sand 

<ilt are automatically ejected from the bottom of the wash 
and flushed down the drain. The removable filter als 

is an ellective dispe nser tor diffusing detergents powde red 


bluing and bleaches into the wash water without lumps 


Integral drive blower uses “inside-out 


motor with stationary shaft 
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SMALLER AND LESS EXPENSIVE 
The G-E Vac-u-Sel rectifier stack (in red) 


gives the same life, current capacity, and per 
formance as the larger, ordinary selenium 
stack. Low-cost Vac-u-Sel rectifier stacks are 
ideal for such applications as coin-operated 
machines 


DESIGNED TO HELP YOU MEET PRICE COMPETITION 


G-E Vacu-Sel Rectifiers 
Cost You Up to 30% Less 


Here is a component rectifier stack that to 80,000 hours or more. But if 


will out-perform ordinary selenium stacks ipplication calls for shorter life, w n TYPICAL LIFE EXPECTANCY 
ind yet cost you up to 30‘, less! give you a smaller, less expensive ack vs 
CURRENT OVERLOAD 

INITIAL COST IS OFTEN 30‘ LOWER: which operates at greater than normal 
. . , . ‘ I ( ' ' rou Ay] na } e\ > *S NORMAL ENT 
G-E Vac-u-Sel rectifiers can be made uy ; ate 1 current Y mu will find that even us = — —— 
to 30°, smaller for any given applica when overrated these top-quality G-E 

Vac-u-Selrectifier stacks will perform with 
tion, due to the greater current-carrying _ wilh} 
capacity of the individual cells. Smaller preanes predictabilit) than ene oes 
size means a lower cost to vou. These lenium. So, by tailoring each stack to meet 
cells are produced by a unique G-E Your exact requirements, you receive the 
benefit of top quali 


NORMA ARENT 


MMA 
JRRENT 


2 NORMA 


sphere-type vacuum-evaporation process URRENT 7 


that enables us to accurately predict the Contact your 
yutput and life characteristics of any Office, or write for 
l 


40 


AMBIENT TEMPERATU 
a 
© 


0 | CURRENT OVERLOAL FACTOR | 
10del number. We are thus able to give to: Section 461-4 1000 2 3 =§$ 10000 2 3 8 100000 
you a stack with the exact life ou Schenectady 5. N. Y LIFE EXPECTANCY~HOURS 
quire. You don’t pay for more life than ® y 


you need Co, It design ates top-qua 


SE a niguc sphere type vacuum  +tONG LIFE is provided b 
PICK THE LIFE YOU WANT: You can s« evap + m proc : a ect _— voces - tife tack even at high 
lect a Vac-u-Sel rectifier that will last up ain es 4 


‘ cl is @ trade mark 


im, and PI ¢ ponent rectifiers vie and better than norms 


Progress /s Our Most /mportant Product 
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New Components 
and Materials 


A staff compilation of the latest 


TOGGLE SWITCH HAS ‘ELECTRICAL MEMORY’ 


1 a series, new toggle switch with 


in “electrical memory is a 


four pole 


assembly with one pole for 


indi ating 


which circuit was last oper ited 
The switch assembly (desi 


Z21ATI) use 


throw 


ynated 
double 
witches ind 
me single-pole double-throw 
witch In 
witch 


three ingle pole 


functional ba i“ 
“memory” 
application, the 
indicates through 
which 

three 
three 


memory 


a pilot light 
or buzzer 


wtuated, The 


operate il 


eireunt was last 


functional switche 


lever position main 


tained, center ind momentary from 


each extreme 


Iwo of the 
actuated when the 


position 


witches are lever is 


moved to one extreme position; the 


other actuated in the other 


switch i 
extreme position 
The basic switch 


the “electrical 


which is used for 


memory is actuated 


(maintained) in one extreme lever posi 
re leased 


tion and Is 


(maintained) in 


the other extreme position. The 


returning to the center position does not 
iflect the 


lever 


memory witch, which in 
dicates the 


the le ver 


extreme 


position in which 


is in or was in most recently 


EPOXY-BASE THERMOSETTING 


Said to have exceptional electrical in 


sulation endurance in the 


presence of 


chemical atmospheres, and 


radical temperature changes, new ther- 


moisture 


mosetting insulating varnish based on 
epoxy resins is designated Thermopoxy 
1-653-LB 
Thermopoxy T-653-LB is a 
varnish. It can 
by brush, dip, spray or 


non- 
catalytic be applied 


vacuum im- 


and only the latest 


developments 
screened for designed-in use in electrically operated end products . 


. com- 
plete with all released specifications and available application data. 


The switch is provided with a 15/32- 
32 bushing, hex nut, lock washer, and 
keying tab for one-hole 
thick 
Panel sealing is provided by 
gasket bushing 
seal to prevent entrance of liquids and 


dust. All 


sistant. 


mounting ip 
bracket 
i panel 


in, max panel or 


seal and an internal 


materials are corrosion-re 


The switch is especially designed to 
provide positive actuation and prevent 
false signals or operation from partial 
movement of the toggle lever 


| he preci 


sion basic switches have snap-acting 


contacts which assure long mechanical 
electrical life 
The basic 


and 
listed by 
Underwriters Laboratories at 5 amp 125 
Their d-« 
inductive, 3 amp at 
50,000 ft; resistive, 4 
amp at sea level and 4 amp at 50,000 
it; maximum Micro 
Switch Div., Minneapolis-Honeywell 


Regulator Co Freeport, Ii. 


switches are 


or 250 volts a-c. rating at 30 


volts is: sea level 


and 2.5 amp at 


inrush, 15 amp. 


Circle No. 1, Reader inquiry Service Card 
preceding back cover 


INSULATION HAS CHEMICAL-TEMPERATURE RESISTANCE 


pregnation. The material 


cures upon 
exposure to a 
135 150 ¢ 


excellent adhesion and bonding strength. 


baking temperature of 


developing a coating having 


It is said to withstand exposure to tem- 
55 to 200 C, 

In one application endurance char- 
acteristics of T-653-LB 


successful 


peratures from 


Thermopoxy 


were demonstrated by its 


operation in severe corrosive atmos- 


pheres in a chemical plant where mo- 
tors failed weekly. These same motors 
treated with T-653-LB have now been 
in service for over one year without 
a single failure. The material is being 
used on high speed aircraft motors 
which, when operated under overload, 
develop a hot spot temperature in the 
neighborhood of 300 C. The varnish has 
developed sufficient bonding strength 
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COST— HIGH a , 


Potter & Brumfield, with its many years of 


Engineering and Production experience, builds 
relays to all quality levels. 


Relays from the most exacting to the simplest in 
operating specifications are readily available at P&B. 


Small or Large quantity orders receive the same careful 
attention by the people that have the “Know How.” 


Let Potter & Brumfield engineers become part of your 


design group in selecting the correct type of relay 
to meet all requirements. 


For quick delivery over 350 different standard relays stocked by 500 Franchised 
Electronic Parts Distributors throughout the United States and Canada. 


Send your specifications for samples and quotations. 


Pitter 1 


PRINCETON, INDIANA 


SUBSIDIARY OF AMERICAN MACHINE AND FOUNDRY COMPANY 
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FEDERAL PACIFIC 
adds new flexibility to 


MOTOR CONTROLS! 


Three-way application 
with this single unit! 


Convenient simple time consery 
ing the new Federal Pacific Motor 
Starter Conversion Kit literally per 
mits triple duty performance from 
NEMA 1 enclosures size 0 through 3 

allows each to perform as either re 
mote control (Form 1), local control 
(Form Il) or selector switch (Form 


Ifl) motor starters! 


SIMPLIFY INVENTORY — simply stock 
the basic starter plus Form II and 
Form III conversion kits and you can 


meet motor starter requirements up 
to NEMA size 3 


QUICK SIMPLE CONVERSION — 10 


necessity to punch out or knock out 
holes to facilitate conversion, The fa 
cilities are designed into the unit 


COLOR CODED WIRING — color cod 
ing climinates confusion ...makes wit 
ing a quick, simple operation 


Get triple duty performance 
in minutes 


ay 
Ve FL 
FMST— Remove cover ii > ™ 
: se 
Qo 


and add desired con 
trot block 


SECOND — Unscrew old ' 
nameplate and re ae 
move o \ 
thw 
—— 


~~ 


THIRD — Replace with 
new nameplate and 
the job is complete 


\ ' 
q ats 


‘ 


Finest Products Engineered 


FEDERAL PACIFIC ELECTRIC 


COMPANY 
50 Paris Street, Newark 1, N. J 


to prevent the shifting of coils, even 
at different temperatures. Since these 
motors are flown at altitudes of 50,000 
ft, heat shock 


which proved the ability of the varnish 


tests were conducted 
to withstand repeated exposure to tem 
peratures of % and 200 ¢ In an 
other third case, a motor treated with 
1-653-LB has been operated continu 
ously 24 hr a day for over 61 days 
it 150 per cent of rated load. Although 
the heat de veloped has been sufhecient 
to melt the tin alloy balancing wedges 
there has been no indication of failure 
The Sterling Varnish Co Havesville 
Borough Sewickley Pa 
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LIQUID SPRING WITH 
BUILT-IN LEVER 
AND SHOCK 


Liquid “pring with a built-in shock ab 
orber using liquid compressibility, is 
known as the Liqui Spring Shok. Design 
of this combination spring and shock 
thsorber incorporates an integral hy 
draulic levering principle which permits 
the development of spring forces as low 
is 600 Ib with a 2 in. stroke plus energy 


absorption as a shock absorber. Wide 
extremes of spring force are possible 
with the same components while main 
taining sturdy piston members of any 
desired rigidity 

Device is only 7 in. long x 1% in 
in diam plus mounting stud. It delivers 
8000 Ib of spring force with a 1300 Ib 
preload with a 1 in. stroke. In a recent 
military test the Liqui Spring Shok 
passed all environmental and military 
life tests. Taylor Devices Inc., 188 Main 
St.. North Tonawanda, N.Y 
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PRINTED CIRCUIT 
CONNECTORS FOR 
RIGHT-ANGLE MOUNTING 


Series W connectors are said to meet 
aircraft) requirements for printed cir 
cuitry. The plug contains individually 
isolated, right-angled pin contacts: one 
end for dip soldering to the printed eu 
euitry. The plug contains individually 
isolated, right-angled pin contacts: one 
end for dip soldering to the printed 
cireuit board, the other end tor engag 


ing the 


socket contacts of the mating 


ARAMA MARA BR 


= _maen 


‘ “7 
: 


receptacle. The receptacle, in turn, ts 
used for attaching the external wires 

The design is said to overcome en 
vironmental problems such as moisture 
trapping. The plug may be potted with 
the printed circuit board 

Connectors are available with 7, 1] 
15, 19 or 23 contacts, which are pre 
cision machined from bar stock, and 
gold plated over silver. Shells are alumi 
num and provide protection and polari 
zation for the contacts. The receptack 
shell has two floating mounting eyes 
to provide proper “play” for self-align 
ment when engaging the connector 
halves. Mineral-filled melamine is the 
dielectric 

Voltage breakdown at sea level is 
3900 volts d-c; at 60,000 ft altitude 
1400 volts d-c. Current rating is 7.5 amp 
per contact. Winchester Electronics 
Inc., Dept. E, Norwalk, Conn 
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HIGH-SPEED, LONG-LIFE 
MULTI-POLE RELAY WITH 
HIGH CURRENT, VOLTAGE 
HANDLING CAPACITY 


Multi-clement mercury-wetted contact 


relays capable of reliably switching 


contact loads from microwatts to a 
quarter of a kilowatt for over a billion 


operations. The relays are available now 


? 2 


in: }-, and 4pole double-throw con 


tact configuration. Contact surtaces are 


continuously wetted with mereury by 
a capillary connection to a@ mercury 
reservoi 


Multi-pole 


by energizing with one coil 2, 3, or 4 


construction is obtained 


magnetic swite hes identical to that used 
Type HG 


relays. Each magnetic switch is hermet 


in the standard single-pole 
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a 
HEARF BEATS 


ERY SECOND 


A MISS’ 


Every signal, in a telemetering system, passes 
through the commutation switch — truly the 
heart of the system. 

To provide superior operating characteristics at 
this focal point, Mycalex Electronics Corpora- 
tion developed Mycalex Model TM-55 Series 
Commutation Switches using SUPRAMICA® 
555 ceramoplastic commutator plates. 


Test results showed unquestionable superiority: 
5500 hours at 600 RPM, 


with only a simple brush cleaning 
170 hours continuous operation at 1800 RPM 


_ and still functioning perfectly with a clean, 
unchanging signal! 


SUPRAMICA 555 ceramoplastic is precision- 
molded in a wide variety of shapes and sizes 
offering: absolute dimensional stability—zero 
moisture absorption dependable operation 
at temperatures as high as 950 F. — precise 
tolerance control high dielectric strength 
contacts cannot loosen even at widely dif- 
ferent operating temperatures. 
For information on Mycalex Model TM-55 
Series Commutation Switches, MYCALEX® 
glass-bonded mica, and SUPRAMICA® ceramo- 
plastics, write to General Offices and Plant, 
Box 311, Clifton, New Jersey. 
*600 RPM Operation 


> 
iF ere 
IVE Ww crm Tu Ee za ELECTRONICS CORPORATION txecurive orrices 


JO ROCKEFELLER PLAZA NEW YORK 20, NEW YORK 
UNDER EXCLUSIVE LICENSE OF THE MYCALEXK CORPORATiW.«é OF AMERICA 


a Los Angeles Office 


Mycalex Corporation of America, 5657 Wilshire Boulevard, Los Angeles, California, WEbster 8.2169 
CAL Chicago Office 
THE IMSULATOR Mycalex Corporation of Americu, 6677 Northwest Highway 


Chicago 3}, Illinois, NEwcastle 1-7062 
Minneapolis Office 


— 


Mycalex Corporation of America, 8th St., M 
Washington Office 


Mycalex Corporation of America, 141)1 Pennsylvania Avenue NW, Wash.4, D0. C., REpublic 7.7040 


nneapolis, Minnesota, Fillmore 7701 
WORLD'S LARGEST MANUFACTURER OF GLASS- 


BONDED MICA AND CERAMOPLASTIC PRODUCTS 
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KIRKWOOD 


covers the field 
in commutators 


TOY TRAINS 
to 
DIESEL LOCOMOTIVES 


Kirkwoed molded core commu- 
tetors, in shell or bar typ bring 
big savings to miniature motor 
Po Leia 


And Kirkwood experience played 
a big roll in developing a coin 
Pa a ae 
ee 
engines. 


Let Kirkwood supply your needs 
from our standard designs of over 
1000 sizes ranging in diameter 
from 9/32" te 50''—or we'll build 
them te your specifications. Send 
us your prints for estimate. 


WRITE FOR CATALOG NO. 3 


TT 
Pye ae 


) 
t) 
8 
8 

J 


L) ° 


WAAL AT 


COMMUTATOR CO. 


Over 10,000,000 now in use. 


4655 West 130th Street 
Cleveland 11, Ohioe 


misistent 
ct bounes 
tree. Con 


p ofr 5O0 


eps maximun Operati 
millisec at 2 watts « 

peeds obtainable by 

Applic itions include witching micro 
econd pulse magnetic drum memo 
ries thermocouple or lo level cir 
cut 

Iwo basic assemblies are illustrated 
Smaller enclosure is for 2- or 3-pole 
relay; with octal plug base for 2-pole 
ind J] pin octal-style plug base for 3 
pole type. Larger enclosure is for 4-pole 
with standard 14-pin miniature plug 
Solder terminals also available. Drawn 
teel enclosure has cadmium iridite 
finish. ¢ ?. Clare & Co S101 Pratt 
Bivd., Chicago 45, HI 
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MINIATURE SOLENOID 
TOGGLE SWITCH 


in systems which re 
quire a vist “on-off” indication, mini 
ature olenoid toggle witch consists 
‘ entially of a miniature Micro Switch 
actuated by i togyle that is held i 
position by means of a solenoid-operated 
detent 
The witch is manually operated b 


flipping the toggle to “on position 


This energizes the solenoid to hold the 
toggle in position. The toggle can be 
returned to its normal or “off” position 
manually; in the event of any failure 
of the system’s circuitry, the solenoid 
is immediately de-energized and the 
toggle returned to its “off” position 
automatically 

[he unit is environmentally sealed 
and designed for easy installation 
Electrical rating include: resistive load 


2 amp, 30 volts d-c; motor or inductive 


load at sea level, 2 imp, 3O volts d-c; 
ind motor or inductive load at 50.000 
ft, 1% imp, 30 volts d-« 

Operating lemperature extends fron 

65 to 71 C. Dimensions are 1742 in 
Weight, 3.6 oz 
Bendix Aviation Corp 
Eclipse-Pioneer Div., Teterboro, N. } 


Circle 
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(approx 
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DRUM REVERSING SWITCH 


' 


Construction feature engineered int 
new drum = reversing switch include 
ilver Lippe d contacts, beryllium copper 
molded con 
tact’ block and barrier Model H¢ 


feature 


preloaded contact springs 


self-cleaning, butt wipe contact 


iction which results in a minimum of 
wear. Device can be used for either 
maintained or momentary contact 

The switch, which has mounting holes 
designed to fit standard brackets, is 
suitable for either surface or panel 
mounting (up to is in. panel thick 
ness). Model HC is rated for 1's, hp 
maximum single phase; and 2 hp, 600 

poly phase operation 
1225 Ray St., Dayton 4 


volts max for 
Cayston Corp., 
Ohio 
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ELECTRONIC-COIL 
CEMENT 


New cement especially recommended 
for use on electronic coils, is said to 
provide a firm bond to overcome frag 
ile coil conditions and also to have 
excellent insulating properties. Desig 
nated Gripo, it may be applied by 
dipping, spraying or brushing; since it 
is thermosetting, it must be cured at 
high temperatures. The cement may also 
be used for cementing such materials 
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Look into 


REVERE 


Phosphor Bronze 


—it pays 
AVENNA 


to use it! 


This Moen Single Handle Mixing Faucet 
contains an anchor disc and an anchor washer, 
both stamped out of Revere Phosphor Bronze 
Strip. These are small parts, but in a fine 
product such as this faucet, high quality metals 
must be used throughout. Here is a condensa- 
tion of the manufacturer's experience with the 
phosphor bronze 

inchor Disc: *Standard punching speed 
maintained. * No pre-straightening off the ar- 
bor for the automatic punching process *No 
excessive die wear. *Corners are sharp and 
clean; no de-burring needed. * Natural mill 
finish is better than they could achieve by 
tumbling or burnishing. *High tin content 
means no lubrication is required; they call it 
“silent brass.” 

Anchor Washer: *Have not had a single 
surtace failure. * Dry tumble to de-burr. * Good 
fatigue characteristics and no obvious signs of 
corrosion. 

Revere offers several types of phosphor 
bronze, each with slightly different character- 
istics. In addition to this alloy, Revere also sup- 
plies Ravenna with round and octagonal leaded 
brass tube and free-cutting brass rod, for use 
in various parts of the valve. We will be glad 
to collaborate with you on selection of just the 
right forms of the correct alloys for your 
products, present or projected. See the nearest 
Revere Sales Office. 
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Moen Single Handle Mixing Faucet, made by Moen 
Valve Co., Division of Ravenna Metal Products 
Corp., 6518 Ravenna Ave., Seattle 15, Wash. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
240 Park Avenue, New York 17, N. Y 
Mills; Baltimore, Md.; Brooklyn, N. Y.; Chicago, Clinton 
and Joltet, Ill.; Detroit, Mich.; Los Angeles and Riverside 
Calif., New Bedford, Ma Newport, Ark.; Rome; N. Y 
Sales Offices in Principal Cities, Distributors Everywhere 


“The Revere Four-Way Service” is a 16 
mm. sound motion picture in color, educa- 
tional and informative. If you haven’‘t 
seen it, write nearest Revere Office. 






























































































































































PRECISION 
PLASTIC 
MOLDING 









































Specialists in the 







Compression Molding of 





Thermosetting Materials. 








as metal, enameled wire, plastics and 
other materials 


Typical application is use on tele 
vision coils. should be dipped 
after assembly and baked at 275-300 
Fk for 


‘ oils require 


which 


$0 to 45 min electronic 


Large 
higher temperatures and 


longer baking time 


small coils may 
be cured at lower temperatures and less 
baking time 


The cement is available in two vis 
Gripo X is bodied 
corresponding to X on the Gardner 


scale while 


cosities heavier 


Gripo C is lighter, cor 


Where 


119 thinner is 


responding to a reading of I 
thinning is required, No 
recommended 

Fests show that Gripo has a di- 
2500 volts d- pe! 
Varnish Co 1532 South 
Cicero 50, Ill 
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electric strength of 
mil. Barrett 


0 Court 


LOW-TORQUE SINGLE-TURN 
POTENTIOMETERS 


Model B high precision wirewound po 
tentiometers have 
lished as far as 


ance with the 


characteristics estab 
accord 
Radio 
Electronics and Television Manufactur 
\ireraft) In 


practicable in 
standards of the 


ers Association and the 
dustries Association 

Potentiometers are available in stand 
ard case sizes from ‘, in. to 3 in. in 


diam with a range of standard resist 






















Write for free catalog, “A 





Service To Users of Com- 





pression Molded Plastics” 



































KUHN & JACOB 


MOLDING & TOOL CO. 
1201 Southard St., Trenton 8,N.J. 


Represented by 
5. C. Ullman 
55 West 42nd St., New York, 
Phone PEnn 6-0346 




















N. Y 









Wm. A. Chalverus 
Carson Road, Princeton, N. J 
Phone 1-3170-J2 


Wm. T. Wyler 
Box 126, Stratford, Conn 
Phone Bridgeport 7-4293 































between LOO and 600,000 


ohms. Standard units 


ahee values 


feature ultra-low 
torque through miniature precision ball 
bearings 


low-torque journal type bear 


ing is available if desired. Either bear 


ing may be incorporated in the tapped 
hole or 
vided 


Any model may be 


optional servo mounting pro 


provided with 
several 


shaft 


phasing 


sections ganged on i single 


“in-the-field” 


available with 


band coupled for 
Most models are 


both linear and non-linear windings 


and units can be provided with materials 


permitting 


operation at ambient tem- 


Circuit Instru 
ments Inc . P. ) Box 355. 1927 First 
Ave. S, St. Petersburg. Fla 
Circle No. 9, Reader Inquiry Service Cards 
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peratures up to 150 ¢ 


SUBMINIATURE ENCAPSU- 
LATED SELENIUM RELAY 
RECTIFIER 

Now in 


selenium relay 


production is a subminiature 
rectifier for energizing 
d-c relay coils. The new unit. [ype 
60-9267. is a full-wave center-tap recti 
her and may be used either as a center- 
lap full-wave rectifier or as a half-wave 
and “back-wave” rectifier combination 
for compact relay power supply 

rated for 66 
maximum a-c input and will deliver 22 


(half 


The rectifier is volts 


ma d-c (center-tap), or ll ma 











wave). It is designed to operate in an 
ambient temperature 
50 to 100 C 


The rectifier 


range of from 
measures 0.380 in. in 
diam and 0.380 in. long, and is pro 
vided with three pigtail leads to facili- 
tate easy wiring directly on the relay 
coil 

Eneapsulated in an epoxy resin, the 
rectifier is useful in airborne electronic 
equipment and for many other applica- 
tions in industrial equipment, including 
electronic 


bias supply for equipment 


and ar Interna 


suppression rectifiers 
Rectifier Corp. 1521 F 
Ave.. El Segundo. Calif 
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tional Grand 


LOW EXOTHERM 
EPOXY HARDENER 


Mild 


resins, 


amine-type hardener for 


epoxy 
Promoter D-40 is considered to 


be relatively nontoxic in view of its 


high boiling point and low order of 
Masses of up to 40 lb of 


resin have 
no difficulty 


reactivity 


clear been prepared with 
Circuits and other devices 
requiring resin masses of 1 and 5 Ib 
may be cured at temperatures between 
140 and 160 Ff 


in the 


exotherm 
20-40 F over the ex 
isting oven temperatures 


producing 
order of 


The curing evcle extending for 15 


hr at the lowest temperatures produces 


APRIL 
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Fixed Composition 


RESISTORS 


VARIABLE 


Composition 


eee 


G 


C1Q. MAGNET 


Molded COIL \ ey a i a 
FORMS . \ Rare MAGNETS 


we a eee) 


SLIDE 
SWITCHES 


Low value ey. Yh 
Root ey 


N EW! RC-10 84-page Electronic Components 
Catalog gladly sent on letterhead request. 


Electronic Components Division 


STACKPOLE CARBON COMPANY 
St. Marys, Pa. 


FOUNDED 1906 


Caneda: Canodian Stackpole Utd., 550 Evans Ave., Etobicoke, Toronto 14, Ont 
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Looks bad, Urn Bellows. 
Your resistance to 
fatique ls very low 


Fron, 


oQ 


— 


Lr you're suffering from tired metals, 
weak metals, corroded metals—or some other costly metal ailment 
—it will pay you well to put in a call to a metals specialist today. 
May we suggest Riverside? Our metallurgists are specialists. And 
Riverside’s experience in non-ferrous alloys spans more than a 


century. Experience, inc identally, that is yours for the asking. 


THE RIVERSIDE METAL COMPANY DIVISION 
H. K. PORTER COMPANY, INC. 


Riverside, New Jersey 
Philadelphia « East Orange, N. J. « Rochester, N. Y. 
Hartford « Cleveland + Chicago « Detroit 


PHOSPHOR BRONZE AND NICKEL SILVER SHEET, STRIP, WIRE AND ROD 


| gelation it a very slow rate. usually 


| after 5 to 8 hr. The polymer network 
thus formed is relatively strain free, 
since gelation occurs through a gradual} 
rather than instantaneous process. 

For greater fluidity, the resin-hard 
ener mix may be warmed with no 
danger of premature gelation. In the 
majority of cases, evacuation of bubbles 
is unnecessary as the slow cure of the 
epoxy will permit the bubbles to rise 
previously to gelation. 

In addition to insulation applications 
the ease by which large bubble-free 
epoxy castings may be made suggest 
their usage in mechanical applications 

Promoter D-40 is said to have no 
offensive odor, and no tendency to 
crystallize 

Promoter D-40 is used in the propor 
tion of 15 parts by weight to 100 parts 
by weight of clear base epoxy resin 
such as Epocast 6010, and has a pot- 
life of 24 hr at room temperatures 
Curing temperatures are in the range 
of 140-200 F. Furane Plastics Inc., 
4516 Brazil St., Los Angeles, Calif 
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TEFLON SPAGHETTI TUBING 


Tensolon Teflon spaghetti tubing is a 
useful sleeving for electronic and elec 
trical wiring applications where high 
temperatures are encountered. Possess- 
ing the inherent characteristics of 
Teflon, the tubing offers high dielectric 


strength, a broad temperature range of 


X 
* 


90 to 250 C, and resistance to solvents 
and ‘ he rite als 
Fensolon tubing is available in the 


following sizes 


AWG ID Wall thickness 
size ‘nom,.) (nom 
26 0.020 0.010 
24 0.023 0.010 
22 0.028 0.010 
0 0.035 0.012 
18 0.045 0.012 
16 0.055 0.014 
14 0.068 0.014 
}2 0.085 0.016 
1 0.106 0.016 


Tubing is offered in natural and 9 
solid colors. Sizes other than standard 
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New heat-treatment methods help 
High Torque Unbrako socket set screws 
withstand up to 40% Higher Torques 


UNBRAKO SET SCREW 


—you can set them and forget them 


Research had proved that the tighter you seat a set screw the 
better it works. So we developed a set screw that could be tightened 
tighter than ever before ithout damaging the screw. One of the 
problems was developing new methods of heat treatment to elimi 
nate decarburization. Decarb of course plays havoc with a screw 
Put a wrench in the socket and you ream it. Run the screw into a 
tapped hole and you strip its thread Iry to seat it and t 

heat oll These photograpl ire a tud 
LU NBRAKO Is clean, it Lin) Unite Ihere is no dee 

the ordinary set scre 
wall threads and point a 
You can't buy a better ‘ t! ‘ LNBRAKO 
get full Aig/-torque pertormance houta “Hig! 
Hex Key the high-ductilit re or nterna 
See your industrial dist 
Ci Jenkintown Y, Pa 


RECOMMENDED SOCKET SET SCREW 
TIGHTENING TORQUES 
(Inch-Pounds) 


MINIMUM 


SET SCREW SET SCREW DIFFERENTIAL 
SCREW SIZE UNBRAKO B c ® 


#4 5 3.9 3.5 
#5 9 7.8 7.4 
#6 9 7.4 
#8 


STANDARD PRESSED STEEL CO 


a, 
UNBRAKO socker screw vivision 
_—_—— 
JENKINTOWN PEMNSYLVANIA 
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a special TTT Clg 
manufacturers of aviation equipment 


Pe me me 


light metal parts? IRIDITE 


Here’s the finish that combines corrosion resistance and 
paint adherence with extreme ease of application. It can 
be welded or soldered with no difficulty and presents no 
problem in “patching” scratches, marks or scraped 
sections. Here’s what you can do with L[ridite 


ON ZINC AND CADMIUM you can get highly corrosion re 
sistant finishes to meet any military or civilian specifi 
cations and ranging in Appearance from olive drab 
through sparkling bright and dyed colors 


ON Copper... Iridite brightens copper, keeps it tarnish- 
free; also lets you drastically cut the cost of copper- 
chrome plating by reducing the need for buffing 


ON ALUMINUM I ridite gives you a choice of natural alumi- 
num, a golden yellow or dye colored finishes. No special 
racks. No high temperatures. No long immersion 
Process in bulk 


ON MAGNESIUM Iridite provides a highly protective film 
in deepening shades of brown. No boiling, elaborate 
cleaning or long immersions 


AND IRIDITE 1S EASY TO APPLY. Gioes on at room tempera 
ture by dip, brush or spray. No electrolysis. No special 
equipment. No exhausts. No specially trained opera 
tors. Single dip for basic coatings. Double dip for dye 
colors. The protective lridite coating is not a superim- 
posed film, cannot flake, chip or peel. 

WANT TO KNOW MORE? We'll gladly treat samples or send you 


complete data. Write direct or call in your Iridite Field Engineer. 
He's listed under Plating Supplies" in your classified phone book. 


INCORPORATED 


4004 06 EF MONUMENT STREET © BALTIMORE 5 MO 


ire available on special request. Ten- 
solite Insulated Wire Co.. Inec.. 198 
Main St.. Tarrytown, N. Y 
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HERMETIC HIGH-CURRENT 
SILICON RECTIFIER 


Occupying a total volume of 1.0 cu in 
including mounting stud, Type ZJ 15 
high current silicon rectifier is capable 
of operating at 50 amp forward current 
per cell at 200 volts. peak inverse volt 
ige with a maximum rated stud temper 
iture of 150 C. Maximum rated storage 
temperature is 200 ¢ 

Depending on whether the reetifier is 


onnected in a single phase )- phase or 


& 


- 
hath 


6-phase circuit, maximum forward cur 
rent is rated at 50, 46, or 435 amp, re 
spectively The rectifier has been 
designed to withstand 500 g shock and 
vibrations of up to 100 eps 

Type ZJ 15, hermetically sealed in an 
all-metal case with welded seams, is 
expected to find application as a trans 
former rectifier for aircraft: power sys 
tems and military electronic equipment 
power supplies, as well as in various 
electrical equipments. General Electric 
Co... Electronics Park, Syracuse, N.Y 
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PACKAGED THYRATRON- 
GRID CONTROL 


Using no vacuum tubes pac kaged unit 
Is designed for proportional control 
of 60-cycle single-phase half or full 
wave thyratron outputs up to several 
kilowatts, with d-c control signal less 
than | milliwatt four isolated d- 


APRIL 1956 ELECTRICAL MANUFACTURING 





Enjay Butyl rubber— 
vital artery in newest airliners 


Douglas chooses Enjay Butyl for rubber components of the hydraulic 
systems in many of its famous DC-7 airliners. These components, which 
help assure the dependable operation of everything from wing flaps to 


landing gear, are proving over millions of air miles their durability 
and resistance to wear. 


Versatile Enjay Butyl rubber may well have a place in your operation. 
It will pay you to investigate the many technical advantages it has 
over other types of rubber. Its price and ready availability are advan- B U T y L 
tages, too. For full information, and for technical assistance in the uses 
of Enjay Butyl, contact the Enjay Company today. 


7. ° n Ku I is the uper-durable rubber 
Pioneer in Petrochemicals z I 


with outstanding resistance to aging 


ENJAY COMPANY, INC., 15 West 5ist Street, New York 19, N.Y. {)r#lon + tear + chipping + cracking 


ozone nd mi * chemical . 
Other offices: Akron « Boston « Chicago «+ Los Angeles « Tulsa ; " po Eae hemica 


« heat « cold « sunlight « moisture 
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Cad for wine 


Extra high standards 
demanded for all components, 
add up to a top-quality 
Rheem water heater. 


Continuous immersion in water for a min 
imum of 200 hours (as opposed to 3 
hours required by Underwriters Labo 
ratories) followed by a 1200 Volt 
breakdown were among the series 


of rigid tests used by Rheem in selecting 


the wire lead to heating elements 


The Continental heat- and moisture-resis 
tant lead-in wire chosen met all of 
Rheem's high standards for quality and 


performance 


AT YOUR SERVICE. Continental's in 


dustrial wire and cable specialists are 
ovailable to advise and recommend the 


best wire for your requirements 


TYPE AF-P FIXTURE WIRE 


300 Volt service. Solid copper. Flame-, 


heat-, and moisture-resistant asbestos 


insulation. 


Recommended for water heaters, wash- 
ing machines, dish washers, clothes dry- 
ers, etc. Special types available to meet 
extra rugged requirements as in the 


case of Rheem. 


ontinental 


SPECIFIED 


ontinental 


Rheemglas Electric Water Heater 
. with Continental Lead Wire 
To Heating Elements. 


WIRE CORPORATION 


WALLINGFORD, CONNECTICUT © TORK, PENNSTIVANIA 


control windings will provide control 
in accordance with several independent 
signals 

The unit comprises a special sensi 
tive phase-shifting network of rugged 
static components sealed hermetically 
in a can, and providing phase shift uy 
to 300 deg. Linear proportional phase 
shift of 180 deg is obtainable with small 
d-c control signal 

No grid bias is required to ensure 
thyratron cutoff when the control sig 
nal is removed. Unit eliminates need 
for control tubes in feedback circuits 
for voltage-regulated power supplies 
adjustable-speed motor drives, program 
speed controls, servo motors, magnetic 
or eddy current clutch or brake controls 
and welding and other controls. 

High-sensitivity designs can be ob 
tained for thermocouple signals down 
to 1/1000 microwatt. Other designs con- 
trol mercury arc rectifiers up to 50 
kw output. Vectrol Engineering, Inc 
P. O. Box 1089, Stamford, Connecticut 
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ELECTRONIC MOTOR 
CONTROL 


Klectronic control, designed particular 
for the requirements of variable spee« 
machine tool drives, can be preset for 
specific spindle speeds, or supervises 
by mechanical or electrical means t 


provide continuously variable spindle 


speeds, in applications where constant 
lineal speed is needed 

These performance features make the 
control suited for use with grinders 
lathes, drill presses, ball mills and 
other machines with up to 5-hp drive 
motors 

Control unit provides two full-wave 
thyratron rectifiers; one to supply and 
control power for the drive motor field 
and the other for similar armature 
service. Available field voltage and 
armature current is throttled by voltages 
taken from the motor field and arma 
ture. These voltages are fed to the 
thyratron grids of the separate rect) 
her units 

When motor drive is slow, increased 
field voltage is supplied through the 
thyratron’s increased conductivity, to 
adjust speed to preset value. At the 
same time, the other thyratrons permit 
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From MOOG...Integrated 


Electro-Hydraulic 
Servo Actuator 


Units 


» Industry today has many new requirements 
for special actuators for use in high-perform- 
ance electro-hydraulic servo systems. The 
Moog Valve Company, Inc., as a leading servo 
valve manufacturer, recognizes a need for these 
components to be supplied as integrated valve- 
actuator assemblies. Such complete 
actuator packages offer the ad- 
vantages of a comprehen- 
sive custom design in- 
cluding reduced over- 
all complexity and 
minimum size and 
weight. 
These package 
units available from 
Moog include an ac- 
tuating cylinder, an 
electro-hydraulic servo 
valve, and a feedback sens- 
ing device. In combination 
with a suitable electronic amplifier 
they provide control of actuator displace- 
ment as a function of input signal. Overall per- 
formance is characterized by high dynami 
response, linearity, and excellent resolution 
To meet special requirements, assemblies 
can be provided which include such auxiliary 
devices as shut-off or by-pass solenoid valves 


force limiting relief valves, and piston locks. 


MOOG VALVE CO., INC. PRONER AIRPORT, EAST AURORA, N. Y. 
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increased current in the armature. Re- 
sult is maintained speed at high torque, 
according to preset or automatic circuit 


SL settings. Where preset drive speeds are 


MR required, the control can be manually 
mall Motors = 
- Electronic motor controls are supplied 


as complete metal-clad switch gear for 
connection to 220-440 volt a-c lines. 


power the operating mechanism Tubes and associated electronic com- 


yonents are panelboard mounted. Cir- 

of new Stoner coffee vendor , Sa sections a of modular design to 
permit quick interchange for mainte- 
nance without interruption of machine 
operation. Federal Pacific Electric 
Company, 50 Paris Street, Newark 5, 
New Jersey 
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SILICON RECTIFIERS 
HAVE HIGH CURRENT- 
HANDLING CAPACITY 


High power silicon rectifiers are rated 
up to 35 amp forward current at 125 C 
case temperature. The high current 
handling capacity of the small size 


silicon rectifiers reduces the number of 


A hot cup of coffee in eight seconds! That's what happens 
when you put a coin in the new Stoner "500" coffee vendor rectifying cells required for any given 


This 500-cup capacity vending machine stores ingredients application. Peak inverse voltage rat 


ys 00 volts are available. 
in stainless steel canisters, automatically mixes them “on mgs 0 ow ve a eee 


a ligt ; ; Particularly useful for atreraft§ o1 
order then turns on a empt ht anc eTuses ; 

. I n } y k r Ss the coin other 28 volt d-c systems. six of these 
if the cup supply becomes exhausted. Operating mechanism new rectifiers will supply up to 200 amp 


of the Stoner vendor is powered by a Barber-Colman type output current; their total combined 
FY AZ unidirectional geared motor. “Plus” features of this weight, including hardware, is less than 
10 oz. Transitron Electronic Corp., Mel 
rose 76. Mass 
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highly dependable motor include rugged, precision-built 


gear train porous bronze bearings hardened and 


ground stainless steel shafts high starting torque. This 


application is just another example of how Barber-Colman 


Company supplies the exact motor needed to do the job. If 


you have a design problem involving small motors—open or SELF-ADJUSTING D-C 
enclosed—let Barber-Colman engineers help you solve it MAGNETIC BRAKE 


FREE DATA SERVICE ON WIDE LINE OF SMALL MOTORS. D-c magnetic brake, Type SA, is said to 


The Barcol line includes unidirectional, synchronou and require ho adjustment throughout its 
reversible motors up to 1/20 hp With and without 
reduction gearing open or enclosed types. Expert engi 
neering service available Write today tell us your or wheel expansion the brake shoe re 
probler, ask for free dota sheet 


service life. Regardless of lining wear 


mains in correct adjustment and proper 
alignment with the wheel; once the 


Barber-Colman COMPANY _ corect toraue setting is made for 


wiven application it need never be 


DEPT. D, 1203 ROCK STREET, ROCKFORD, ILLINOIS changed 

, gs ; st rag, 

Smal! Motors « Automatic Controls « Industrial Instruments « Aircraft Controls « Air Distribution Products By not pe rmitting hoo up - d 
Overdoors and Operators + Moided Products + Metal Cutting Tools + Machine Tools + Textile Machinery the self aligning feature provides tor 
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| cen 
ENCAPSULATED 


pre CISLON WLTe- wound 


»~ RESISTORS @ 
[aycor Jhas a g 


4 


new home 


We've just moved into a beautiful 
new plant to serve you even 
better. Increased production 
facilities, larger space and extra 
personnel all add up to maximum 
production economy, faster delivery 
better service all around. Stop in 


for a visit you're cordially invited! 


NEW Sub-miniature Type Miniature Type 83 25 dia 
12970 Bradley Avenue 128A, .160 dia. x .50 long x .75 long, for MECHANIZED 
Sylmar 10, California 0.1 watts dissipation at PRODUCTION, for use in 


125 ( ambient Max printed wiring assemblies 


resistance 50 K ohms 


Tolerances to 0.05 


The NEW Series ‘‘PH”’ 


The New Series “‘PH" wire-wound resistors include over 
50 types from the sub-miniature (illustrated) to the 
4 watt units, 20 megohms. Axial and radial leads and lug 
types in a wide variety of physical shapes are described 
in the new Bulletin PH 

Series ‘‘PH"’ resistors % sncapsulated in a tough 
epoxy resin for protection against extreme humidity, 
mechanical and thermal sho he plastic is filled with 
heat-conducting mineral ich dissipates heat and 
equalizes “hot spots’ in ndin Sealed-in terminal 
connections are welded 


SPECIFICATIONS 

MILITARY: Performance character , all requirements 
of MIL-R-93A 

TEMPERATURE COEFFICIENT per degree C 

OPERATING TEMPERATURE 

RESISTANCE ACCURACY: Toler 

WATTAGE RANG Fror 

RESISTANCE RANGE 


Hycor products are manufactured under precise quality 
control in new air conditioned factory and laboratory 
facilities 


send for Bulletin PH 


HYCOR Din on of International Resistance Company 


12970 Bradley Avenue, Sylmar 10, California 
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Doehler-Jarvis 
help REGINA 
floorwaxer 


Waxing the floor once took plent \ 
of elbow yreuse. 

Now machine 
work. Do it as 
ing down... 


do the muscle 
you used to — bear- 


rubbing hard, 


So a mechanical waxer needs a 
certain amount of weight as 
well as speed. 

And remember this! A floor- 
waxer’s lot is not a happy one. It 
should be rugged. What’s more, 
though it hides in a broom closet 
all its life, it has to look like a 
million on the sales floor. Com 
pete pricewise, Loo, 


One company . The Regina 
done an out 
these 
something 
five floor 


Reyina. 


( orporation 5 


tanding job of meeting 
‘Today, 


like four out of every 


requirements. 


axer old are made b 


teyina’s 
tively simple. Consider their use 
of Doehler-Jarvis zine die cast- 
ings for motor housing, 
handle swivel, and cover. This 
one policy, alone, accounts for 
many of the sales 
their waxers enjoy. 

Take weight! Zinc provides it 
...in just the right measure for 
efficient polishing combined with 
easy handling. Die casting helps 
Regina distribute weight evenly 
and concentrate it low for 


methods are decep- 


base, 


advantages 


balance. 

Take strength! Zinc has it and 
die casting exploits it... permit 
metal to be concentrated 
where uccumulate, re 


ting 
stresses 
where 


duced or eliminated 


trength requirements diminish 


or di Sappear, 


Three of Four Big Sales Points 


1) Regina to deale) are founded or 


ol Doehles Jan zine die Ca 
catching finish 
cient poli hing : 


! ugged 


ting 
irlace 


good aie-cast 


] tu 
I-piace dy 


, ? 4 france } 
erviceabll nign engt! 
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zinc die castings 
add weight to their 
sales story 


Take appearance! Die-cast 
zine surfaces enhance almost any 
finish you want to name. 
including the new enamels in 
pastel shades. To get a basic 
change in shape, as for a new 
model, Regina simply designs a 
new die-cast cover to fit. 


Take cost! Regina and Doehler- 
Jarvis engineers work produc- 
tion costs down pretty far. In 
current models, machining is re- 
duced to light reaming of the 
bearings, a combination turning 
operation and the tapping of 
three holes. Cast-in holes speed 
assembly with self-threading 
screws. To save still another 
operation, servicing instructions 
are die-cast in bas-relief letters. 


There are important cost re 


SERKRVICk CARDS, PRECEDING 


duction implications, too, in 
Doehler-Jarvis service. Regina 
puts it this way, ““We’ve done 
business with Doehler-Jarvis for 
over twenty years. We can count 
on prompt action when it’s called 
for ...and when they set up a 
shipping schedule they hold to 
iG” 

This practical type of relation 
ship has been duplicated many 
times between Doehler-Jarvis 
and its customers. For Singer, 
Black and Decker, York, AMF, 
Underwood and many another 
blue chip company it’s paid off 
again and again... just as it can 
pay off for you. 

So if you are designing a new 
product or model, look into the 
possibilities of die castings 
Doehler-Jarvis die castings 


~ 


Doehler-Jarvis 


Division of National Lead Company 
General Offices: Toledo 1, Ohio 


In Canada 
Barber Die Casting Co., Limited 


Hamilton, Ontario 
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Production costs “Automatically” reduced with 
Milford Rivets and Rivet-Setting Machines 


Here's a team that cuts production costs and makes 
the job simpler—Milford Rivets made to high quality 
standards to assure a better assembled product 

Miltord Rivet-Setting Machines that can be readily 


adapted to your production needs 


To reduce delivery ume and production costs, to im 
prove product appearance, to assemble your product 
on automatic rivet-setting machines—get in touch 


with Milford right away ! 


/ MILFORD 


MILFORD RIVET 
& MACHINE CO. 


MILFORD, CONNECTICUT e@ HATBORO, PENNSYLVANIA 
ELYRIA. OHIO @ AURORA, ILLINOIS @ NORWALK, CALIF. 


even lining wear, and in some applica 
tions increases lining life up to 50 per 
cent. Wheel wear and s oring are also 
minimized, The brake is available in 
sizes to fit all d-c motors. Application 
to ac motors is possible through the 
addition of rectifiers. Westinghouse 
Kleetric Corp P.O. Box 2099, Pitts 
burgh 30, Pa 
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ONE MICROSECOND 
DELAY LINES 


Fifteen and thirty separate 1|-microsec 
electrical delay lines for video memory 
ind storage applications are packaged 
in Models 15 UD-1 and 30 UD-1 Unit 
Delays. All delay lines are completely 
independent and can be used separately 
or joined in series to form a desired 
total delay by means of simple plug 
board jumper connections 

The basic |-microsee delay interval, 


accurate to within 2 per cent, is useful 


lor many computer, test equipment and 
pulse cireuit applications 

hie wave shape ot video ind pulse 
information is preserved by high 
fidelity m-derived lumped-constant delay 
lines having a 5.6-me cutoff frequency 
Characteristic impedance of each delay 
line is 95 ohms, making the storage 
cireuits compatible with many existing 
pulse systems 

Both Computer Control 15 and 30 
Unit Delays are designed for standard 
19-in. rack mounting, and require a 
101% in. depth behind the rack. The 
front-panel plugboard is 1%q4 in. in 
height. The full metal enclosure pro- 
vides external electrical shielding; in- 
dividual delay lines are internally 
oriented to minimize coupling from line 
to line. The entire electrical delay as- 
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IT WILL SAVE YOU 
ar MC aac 
app ‘CROSSBAR’ | 
RCE LUC 
VOCABULARY SS 


crossbar (krosbir 


The most modern, Com 
CO 


=> 
—_— => 

> 
~? 


Ae ECONOMY 


ADAPTABILITY 


KELLOGG SWITCHBOARD & SUPPLY CO. 
79 W. Monroe Street 
CHICAGO 3, ILLINOIS 


4 


{ 
1 





58 years of know-how gives you complete service data 
“# (lesigns that cut costs in production 


KELLOGG 


Switchboard & Supply Co 
Industrial Sales Dept 


A Division of International Telephone & Telegraph Corp 


ase send me the booklet on Kellogg Cross bar 


ase send me the booklet on Kellogg Relays 


ADDRESS 


city 










sembly can be removed from the front 


without taking the case from its rack ACTUAL [fj SIZE 
mounting. 


Delay-line attenuation is 1 db per 
microsecond of delay. Electrical delay 


line design allows variation in electrical 

































Where 
ACCURACY 


specifications through minor redesign 
Computer Control Co., Inc., 92 Broad 
4 St., Wellesley 57, Mass. 
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MIDGET COAXIAL 
CONNECTORS 


“Slide-On-Series” of microminiature 
coaxial connectors are available in a 
complete series of 50-ohm, 70-ohm and 
93-ohm impedance values. The series is 
particularly useful in applications re 


RELIABILITY 
Count 
Most 


Let Clifton Size 8's take the 








place of larger synchros at 


very significant savings in 








weight and bulk, yet at no 





sacrifice in accuracy 





feature of the connectors is their reli- or reliability 
ability of engagement, with wide toler- 
ance on both alignment and depth of In airborne equipment, why load on unnecessary weight? 
engagement. By the early introduction of our Size 8 Synchro Series 
The 50-ohm series is available in we figure to have saved the Air Arm 1 Ton of 





stock for pre-production and_ testing dead weight in 1956 alone 








purposes. Microdot, Inc., 1826 Fremont 
Ave., South Pasadena, Calif. 
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Samples from stock, quantities from the production line 


Write for complete electrical data 


quiring blind engagements. A major 

/ 
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i 
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Cpe SIZE 8 SYNCHROS 


SIZE 11 GEARED ‘ 
SERVO MOTORS ‘ ACCURACY 7 MINUTES 


Size 11 geared servo motors consist of 


Size 11 precision servo motors and "% WEIGHT 32 GRAMS 











precision gear trains of the same diam- % 

eter (1.062 in.); length ranges up * 

to 2.219 in % r 
Motor is designed for 400-cycle oper- * , 7 

ition at either 115 or 26 volts, but %. 





can be wound for other voltages on 


FOR SYNCHRO PROGRESS 


CLIFTON 


PRECISION 
PRODUCTS CO... INC 


CLIFTON HEIGHTS, PA 
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SERVICE CARDS, PRECEDING BACK COVE! 


give you 


180° VISIBILITY — 


for the most effective indication ——o 
plus approximately 


BUILT-IN. RESISTORS x 


(a patented Dialco feature) 


for operation on 105-125V. or 210-250V. 


The required RESISTOR is an integral part of 
the unit BUILT IN (Pat. No. 2,421,321) 


Also, simple external resistors for all higher 


Chee PILOT LIGHTS  \ 


No. 521308-99) 


Every assembly is available complete with lamp. For NEON rt 
SAMPLES ON REQUEST AT ONCE — NO CHARGE 


Choice of fluted or clear 
caps; binding screws or 


FRE Brochure on “Selection and soldering terminals. 
Application of Pilot Lights’ 
. we Available for both 9/16” 


Also write for our latest Catalogues sane cht Abedllereet eet 
clearance holes. 


Foremost Manutacturer of Pilot Lights 


DIALIGHT 


CORPORATION 
60 STEWART AVE., BROOKLYN 37, N. Y. e HYACINTH 7-7600 


GENERATED HELICAL ROD 


r 
Mass Gear can generate spur, helical 
and worm pinion rod in all types of 


material including plastic. 


Mass Gear can also produce any type 
of serrated or special form rod that can 
be generated. 


These rods are available up to 6 feet in 
length, from 5/32° to 1% in diameter. 


Mass Gear products are made to 
A.G.M.A. standards, thus insuring uni 
form quality 


illustrated brochure showing interesting 
designs and suggestions availcble upon 


request 


Ge 
c 


WOBURN, MASS. 


T assachusetts Gear & Tool Co, 


either phase if desired. The moto 
without gearing, has a normal stall 
torque of 0.63 oz-in and a no-load 
speed of 6200 rpm 

The gear train utilizes miniature 
precision ball bearings throughout; a 
backlash of 30 min maximum can be 
provided when so specified 

Gear train output ranges trom 6 rpn 
to 1275 rpm, no-load speed. Correspond 
ing stall torques range from 60 oz-in 
to 3.3 oz-in. Components Div., G-M 
Laboratories Ine 1338 North Knox 
Ave Chicago 4] Ii) 
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MINIATURE OVERHEAT 
WARNING CONTROL 
WEIGHS 1 OZ 


Bearing overheat detector thermosta 
for industrial machine bearings and 
other equipment where an accurate 
overheat warning signal is needed is des 
ignated Thermal Switch 3162. Said to 
weigh only | oz. the miniature contro! 
is made and tested in accordance wit! 
Air Force Specifications MIL-S-25345 
and MIL-E-5272A and has been ap 
proved for the qualified military prod 
ucts list 

Inside the metal housing of this new 
control is a sensitive mereury contact 
thermostat that will detect a bearing 
overheat temperature of 275 F. No am 


plifier, relays or bridge pickup box is 


i" 
4 


needed to work with this new miniature 
ontrol which ma be supplied witl 
lat= with at peratur el 
ip te 550 | 
hermal 


eaditig 


ind 
il contact 
nded to the 1 ousing 
ypper lead 
ilation 
iluminum temperature 
lesigned 
essed 1 
with th 
special he it transterr 
betwee the mereu ib and tt 
minal temperature ensing tip 
Kkach mercury contact thermostat 


said to pass a shock test of 100 g 
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TOP LEFT: - t ‘ st mel orn LOWER LEFT: Hexagonal rod 
CENTER: shies och o iril ort . ¥ machin turn shoulder 
TOM RIGHT hie to ea trip suneh ece cut off. The other sample 


form twice in mold, rubbe ' ee . nade from Diamar 


i 


LEFT: Sheet stock “ i-saw to size mooth Sheet «toc nnd, smoo ‘ trill nooth-sa LOWER LEFT ube stock; automatic serew machine 
aw bevel, smooth-saw corner cut-out, drill, CENTER to e, radi hree corner ‘ ' sotehe turn shoulders, chamfer and thread end, thread other 


Sheet stock: band-sas mn vore ID ee ock d-saw rou vlan om od. UPPER LEFT: Tube (two diameters) mooth 
ide, drill five blind hole ig. RIGHT: She ‘ “" ape tap, screw-machine larger piece crew-machine 


tock and, band-saw ous ore ID, hob teeth, drill with ji countersint thread, knurl, chamfer, et , mall piece, UPPuf 

finish-bore ID, machine ke ’ RIGHT: Tube mooth-saw » length, punch twice, 
yuntersink, LOWER RIGHT: Tube crew-machine 
chamfer, cut off, puneb 


C-D-F fabricates and forms DIAMOND VULCANIZED FIBRE 


FAST... AT LOW COST... DEPENDABLY 


Vulcanized Fibre is a wonderful ma- ally strong. non-corroding, half the users of sheet. rod and tube 


terial if you know where to use it and weight of aluminum. Repeated moisten the world. This means good 
how to buy it. We suggest on many ing and drying in forming insignifi 


good prices reliable prod- 
jobs that it’s best to do the fabrication cantly alters the nature tructure Ol 


f very new customer. You deal 
and forming in C-D-F’s shops. Why? quality of the fibr D.1 
with a materials engineer, a C-D 
Because C-D F knows how. Since 1895 Since C-D-} ha their own paper } i ha ba 1C¢ 


man who know how to give you the 


the company has put fibre to work in mill, uniform, quality control is made 


everything trom buggy axle bushings possible. Special grades a1 r most lue in Diamond Vulcanized 


to metal clad radio part [he handling developed A good exampl Fibs If you want to improve design 


of thousands of set-ups for high speed Abrasive Fibre, a m i mplify purchasing, speed production 
! ‘ t 1 

OW CO production runs gives C-D-f with excellen in and gt 1GACSIO Diamond Fibre and the facilitic 
an “experience bank” to draw trom now widely used f 


1y or 


Write for catalog, free test 
Shop supervisors have a wealth of 


short cuts, little tricks that result in A BIG, RELIABLE SOURCE or send us your print toe 
C-D-F does business with the larg tation 


prices for you [hey know the 


lal and its peculiaritie 


TOUGH, RESILIENT, STRONG 


oA — " 7 ee ~~ a9 a CONTINENTAL DIAMOND FIBRE 
amined th uniqu prope ties and wide 


range of C-D-F fibre grades? Vulcan CONTINENTAL-DIAMOND FIBRE DIVISION OF THE BUDD COMPANY, 


ized Fibre is are resistant, mechanic- NEWARK 13, DELAWARE 
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MMe... 


PRODUCTION-LINE FLOW 


Ti because of 


TEFLON™ 


TERMINALS 


By using “Press-Fit’” insulated terminals, 

you save untold time, labor, money, headaches 
And you can be sure of a satisfactory, 
permanent installation 


Simple drill-press type equipment, provided 
with insertion tool and operated by usual 
factory personnel, installs these one-piece 
Teflon terminals in assigned chassis holes 

No extra hardware, such as nuts, washers and 
lockwashers, required. And each “Press-Fit”’ 
terminal means a rigid, shockproof, secure, 
installation as proved in hundreds of thousands 
of such assemblies in daily use 


All because “Press-Fit’ terminals — the 
Original, genuine, precision-machined and 
precision-inspected Teflon terminals are 
backed by the outstanding experience 

and “know-how” of specialists 


GET THIS MANUAL! 


Write on your business stationery for your 
copy of this handy engineering data. Widest 
selection of miniature and sub-miniature 
terminals. Let us collaborate on your 
installation problems and requirements 


Trader k 
Re tered trademark of 
f 


CN Seabee 


186 UNION AVENUE « NEW ROCHELLE, N. Y. 


special type silicon rubber grommet 
holds the thermostat tube which is 
nested in a rubber Silastic cement in- 
jected into the Teflon sleeve inside the 
steel housing of the control. Vapor 
Heating Corp., 80 E. Jackson, Chicago 
1, Ii 
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SINGLE-HOLE-MOUNTING 
SWITCH 


Mounting of 16000 series Telever switch 
is accomplished by a '!%» in.—32 
threaded bushing *, in. long: a slot in 
the bushing together with a= special 
washer furnished with the switch pro- 
vides a convenient nonturn device 
Switches are also available in 2- and 


s-posilion types, locking or non-iock 


- 


ing action. Feature of the design is 
that the switch can be converted from 
a nonlocking action to a locking action 
by removing a simple stamping sup- 
ported by 2 screws. Contacts are welded 
cross bar palladium (standard). Switch- 
craft, Inc., 1324 N. Halsted St., Chicago 
22, Ill 


Circle No. 22, Reader Inquiry Service Cards 
preceding bock cover 


RACK AND PANEL 
TYPE CONNECTORS 


First of the DPE serie of rack and 
panel type connector assemblies has 
forty contacts, and is narrow’ for 
crowded installations. Forty of the 10 
imp solder pot contacts for a No. 16 


oy 


wire ve een placed in a 
Velma o. 1502 insulator 
which has erall length 
st aluminum 
idequate protection tor 

i the Insert and contacts 
’ositive polarization has been accom 


plished by the keystone design. Flash 
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No. 185 Fan-cooled Pump Drive 


eo. 190 Centrifugal Blower 


Since 1906 Hertner has been a leading supplier of specialized 

UALITY rotating electrical equipment to industry. Wherever top quality 

Q is a design requirement, Hertner is your one reliable source. Strict 

— 39omilitary specifications for humidity, shock, vibration, temperature 
are consistantly met by Hertner 


65 Ffan-cooled Antenna Drive 


The basic design of Hertner motors make them particularly 
VERSATILITY applicable for operation on 400 cycles. Designs for opera 
uon at 2 to 1600 cycles as well as variable frequency motors 
are also available. At 400 cycles, the H.P. range runs from 


1/2000 to 15 H.P. R.P.M. ratings at 400 cycles range from 


20,000 to 4,000 5,200 to 1,700 at 60 cycles No. 178 Totally Enclosed Pump Orive 


There is great flexibility within each of the eight frame 
FLEXIBILITY diameters. This flexibility is utilized to obtain such types 
as precision geared-motors, light weight blower motors, 
pump and antenna drives, induction or synchronous 
motors, Motors are totally enclosed high shock Ae 
resistant meet high temperature requirements and No. 167 Motor Alternator 


feature special corrosion resistant finishes, Strict military 
requirements are consistently met 


WRITE FOR BULLETIN 502 R4 THE HERTNER ELECTRIC COMPANY 


SMALL MOTOR DIVISION 


12690 ELMWOOD AVENUE CLEVELAND 11, OHIO, USA 


i, A SUBSIDIARY OF GENERAL 
2 PRECISION EQUIPMENT CORPORATION 


MOTOR-GENERATORS * AC 20D.C. MOTORS * AC & D.C. GENERATORS + HIGH FREQUENCY ALTERNATORS 


Western Area Rep Eastern Area Rep 
PACIFIC SCIENTIFIC COMPANY RB. BARNHILL & ASSOCIATES 
Los Angeles — Seattle — Son Diego Baltimore Camden 
San Francisco — Portland — Arlington, Texos 
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INGENIOUS 
DACKAGING 


The most 
advanced 
developments 
in electronics 
are being made 
in the sphere 
of airborne 
radar and 
related ground 
control systems 
because of 


military emphasis. 


Further 
application : of 
electromechanical 
techniques in 
these fields 
are creating neu 
openings in the 
Systems Division 
of Hughes Research 
and De velopme nt 


Laboratories 


| nyineecr who have demonstrated 
ingenuity and inventive ability will 
find interest in areas of work that call 
for devising reliable, maintainable 
manufacturable designs for precision 
equipment deve lope dat Hughe 8 
Research and Development 
Laboratoric The design of this 
equipment inufactured at Hughe 
involves mechanics electro 
mechanical, electronic, microwave 
and computing problems. Design also 
requires the use of such advanced 
techniques as subminiaturization, 
unitized “plug-in” construction 
HUGHES with emphasis on design for volume 
production. Knowledge of electronic 
component materials, finishe 
and military specifications is useful 
REGEARCH 
AND DEVELOPMENT 


LABORATORIES 


scientific stafp Relations 


HUGHES AIMCO RAPT COMPANY 


yi ingeles County 


over is rated at 1700 volts. 60 eps a- 
rms at sea level. Weight of the mated 
connector is 0.381 Ib. DPE-40-34P is 
the designation for the plug with pins 
DPE-40-335. for the mating socket side 
Cannon Electric Co 3209 Humboldt 
St.. Los Angeles 31. Calif 
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MIDGET PUSHBUTTON 
SWITCH 


Only . in. in diam and = extending 
behind the panel only 0.592 Series 


10-1 subminiature pushbutton switches 


ire useful in computers and instruments 


Nine switches can be mounted in 
square T'soin. x T'y in 

Rated at 115 volts a-c and 100 milli 
imp in a@ resistive load. it’ is said t 
have a life expectancy ol over ,00_000 
operations. Switches are available im 
mediately in a normally open momen 
tary contact version. Grayhill, 561 Hill 
vrove Ave., LaGrange, Ill 
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CONTROL PANEL CONDUIT 
FEATURES SLOT DESIGN 


Control panel conduit features a special 
slot design that is said to sharply. re 
duce wiring time. Known as the Plastic 
Wiring Duet. it 5 ivailable in a range 
of sizes from | in. x |oin. x 5 ft to 
>im X Sim xO Tt 

The new slot design makes possible 
i simplified method of inserting and 


removing wire wire ire merely 


-napped in and out of the duet. It alse 
permits the attachment of lugs betore 
the wire is inserted and allows the wire 
be removed wit lug ittached 
Fastener holds both duct and covet 
ind prevents either from slipping. Being 
in internal nut and bolt arrangement 
the fastener has no external projection 


ind doe nol require space adjacent 





IMA‘LoRY| 


Unique 


design* brings neu 


nou 


- PT A ka, e+ x 


ey PUTS Cm 
Ape Poe _ 


; 
1 
: 


“snap together’ cell 


economy to 


Mallory Mercury Batteries 


ready in “'B” battery volt 


ages at low cost 


Higher Voltage and Lower Costs 


Available in New Mallory Mercury Batteries 


Maxtor, MERCURY BATTERIES—with their 
exceptionally long shelf and service life—are 
now economically practical as a miniature 
power source at “"B” battery voltage ratings. 
The is a unique new construction 
Hermetically unit cells are stacked 
together at the factory to make miniature 


secret 


sealed 


batteries of any required voltage, in varied lor 
accurate, 


physical shapes. Automated production, 
under precise control, makes it possible for 
these new batteries to offer hourly operating 
costs substantially less than usual miniature 
zine-carbon types. 


In reliability, the Mallory mercury batteries 
far exceed conventional types. Shelf 


five time 


life Is 
us long. Service life, too, is much 
Qn continuous drain in a 


the Mallory 


greater transistor 


radio, for example, mereury 


Parts distributors in all major cities stock Mallory 


dard components for your convenience 


Serving Industry with These Products 


Electromechanical—Resistors ¢ Switches ¢ Tuning Devices © Vibrators 


Electrochemical—Capacitors e Rectifiers . Mercury Batteries 


Metallurgical — Contacts ¢ Special Metals and Ceramics ¢ Welding Materials 


PRECEDING BACK COVEER 


battery outlast 
unique feature of the mercury cell sy 
that it can be miniaturized without 
of dependability or uniformity. 


instrument 
source, and as a bia 
circuit 


New Mallory mercury batteries are 
in 15, 22! 
CASE SIZES i 
Lerie 
voltage 
ment 


Mallor\ 


three ordinary batteries. A 
tem | 
sacrifice 


Their con stant-voltage, constant-current dis- 
charge makes these batteries ideally 


uited 
thei 
useful in 


transistor circuit Because of 
steady voltage, they are 
circuits as a voltage reference 


cell for vacuum tube 


upplied 
in the 
standard carbon miniature bat 
| hey can also be made readily in other 


» and 45 volt ratings, aime 


and Cause size 
kor 


today 


, lo your own require 


complete duta, write or call 


/ 


Expect more...get more from 


MATtORY 


PR. MALLORY & CO., Inc., BATTERY DIV., NORTH TARRYTOWN, N.Y 





NEW SMALL PATTERNS 


209- st compact 
oblique cutting plier 


307-S'AL extremely 
slim long nose plier 


203-6-SCP 4 


needle nose plier 


317- 5k chain 
nose plier 

Ask to see the 
complete new line. 


ASK YOUR SUPPLIER 
Foreign Distributor: 


International Standard 
Electric Corp., 
New York 


Mathias 


To SPEED 
YOUR PRODUCTION 


You just can't beat Klein pliers for 
smooth, easy operation—for steady 
dependability whatever your pro- 
duction job. That's because Kleins 
are quality made of finest tool steel, 
precision fitted—individually tested. 
Handles fit the hand to perfection— 
knives shear through toughest wire 
with ease. 

And now the Klein plier selection is 
bigger than ever—in standard size 
patterns—in new compact patterns 
specially designed for intricate wiring 
and cutting in confined space. Avail- 
able with or without a flexible steel 
leaf spring. 


ey 
Write for your free 
copy of the Klein 
Pocket Tool Guide 
Contains informa- 
tion on all types of 
Klein Quality Pliers 


@ 


ae, 
— 


ds ee & Sons 


Pe ee ee UE 


to the duct or interfere with wire inse1 
tion. Threading of wires under fasteners 
is eliminated. Panduit Co., 10132 5 
Washtenaw Ave., Chicago 43, Ill 
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MINIATURE PLUG-IN 
CAPACITORS FOR PRINTED- 
CIRCUIT USE 


Miniature plug-in capacitors are housed 
in hermetically sealed standard-sized 
crystal cans ranging from ‘4g in. to 1'% 
in, max seated height Designated Crys 
Cap, they are suitable for use in mini- 
aturized electronic equipment utilizing 
printed circuitry, since they offer de 


sign versatility for single, multiple and 


gang mounting Plug in mounting and 
small size of Crys-Cap allow for tape 
mounted installations in automation 
equipment 

Capacitors are available to the follow 
ing specifications: 50, LOO, 200, 300 
100, and 500 volts d-c, capacitance from 
0.001 mf to 1.0 mf with tolerances of 

1, 5, 10 and 20 per cent. Mylar is 
used for the electrostatic core material 
U. S. Electronics Development Corp 
1323 Airway, Glendale 1, Calif. 
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TIME DELAY RELAYS WITH 
HIGH REPEAT ACCURACY 


Types 412 and 422 time delay relays 
are capable of maintaining repeat ac 


, of | per cent of full 
scale (30 sec and longe I 


curacy within 


ranges) ; 


of | per cent on faster ranges. Addi 


tional features are full-vision white-on 
black dial with 300-deg scale, allowing 
fast precise settings and easy reading 
with dial and pointer protected by 
transparent cover. New silver cadmium 
contacts rated at 15 amp have ample 
capacity for high inrush currents. 
Nine-position terminal block permits 


easier wiring from side or back with 
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Another. new product... nade, better 
... with GE Aibione rubber parte 


HAVE YOU SEEN G. E.'s NEW METHOD of 
supplying silicone rubber insulating wash- 
ers? General Electric now furnishes them 
mounted on cardboard sheets, securely held 
by pressure-sensitive silicone adhesive. A 
glassine cover keeps off the dust. Removed, 
they're just tacky enough to “stay put” — 
greatly facilitating assembly operations. 
They're easy to count, to keep track of; talc 
and dust are eliminated. Devised to help a 
capacitor customer speed production, this 
new method is ready to help you save time 


These ceramic dietectric trimmers, 
using G-E silicone rubber washers, 
are an origina! development of 
Erie Resistor Corporation, Erie, Pa 


and expense in assembling electrical or elee- 
tronic components. 


Where can YOU use G-E silicone rubber 
parts to make a better product? Keep them 
in mind for applications requiring high di- 
electric strength at elevated temperatures. 
They withstand 300-500 F in continuous 
service, 600 F for intermittent periods, And - 
when you make G.E.’s Decatur, Illinois, 
plant your source for silicone rubber parts, 
you can expect the best material on the | 


market—plus, General Electric application 
ee ee . 





a wider range of circuit possibilitie 
Padgeiamia v — than before. Friction setting mechanis: 
fist | ‘ada A . 
allows adjustment even while timer 


4é a operating. Tested mechanical and ele 
trical life of the timers is said to ty 
well over a million operations 


Type 412 automatically reset. 
power failure and begins a complet 
new cycle when service is restored 
The R. W. Cramer Co., Ine., Box 
Centerbrook, Conn 
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NEW CONCEPT... 
ADVANCED DESIG N SMALL 20-AMP SWITCH 


Dimensions of Model 2020  serie- 
rugged single-pole, single-circuit unit 
are: 1'4-in. thick, 1%-in. wide and 
154-in. long. The stem has a %-in 
diam and a '%-in. length. UL-approved 
switch is rated for 20 amp at 125 volts 
Model 2020 switch has been designed 
expressly to control up to 2500 watts 
on heaters, motors, and = similar de 


THERMAL © 
TIME 4 


Designed for high throw contact ac- 
performance and tion, high ambient 
long life, the Curtiss- temperature range, 
Wright “SNAPPER” freedom trom. chatter 
Thermal Time Delay Re- and arcing, and are small 
lay is proving itself in in size. The “SNAPPER” 
countless applications  in- thermal time delay relays 


vices. The switch has a_ single-pole 


volving time delay in electri are factory pre-set from 3 to multiple-break mechanism and can be 


cal circuits, Such applications 120 seconds. They are avail used with either a-c or d-c circuits 


include circuits to provide dé able in metal envelope, minia The brown molded-phenolic case is 


finite on-off time intervals to ture (7 and 9 pin) or octal (8 easily removed to simplify wiring 


delay the application of high * pin) and in a glass envelope in Standard finishes are brass and bur 
voltage until after warm-up pe * 9 pin only. Curtiss-Wright nished nickel. Model 2020 
riod and for over and under manufactures the High-Low with 6-ft pull chain or a plain-levet 
voltage protection with simulta- “SNAPPER” Differential Ther- control. MeGill Manufacturing Co 
neous fault indication. These re mostat with high precision char- Inc., 150 N. Campbell St., 


lays have single-pole double- +3. acteristics. Write for full data Ind. 


is available 


Valpar iis 
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Cee) THERMOSTAT METAL 


aan ad Finding applications in’ furnace 
RU bb ay HT trols, dampers, thermostats and relate: 


ELECTRONICS DIVISION 


devices, hbimetal ASC. 1 possesse= 
CORPORATION + CARLSTADT, W S 
useful deflection range of 100 te 700 
deg. Fk. with maximum sensitivity fron 


0 to 300 F. In addition, it has a hig! 
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What Design Engineers Say About 
PHILLIPS «<5 SCREWS 


TITAN THERM-O-DIAL HEATER (buffalo, N 

is in a highly competitive market where appear i: Ie ee Ne 
ince is important. Designer says,‘ We get a much “A BETTER LOOKING FIXTURE is obtained by the use of Phillips cross 
tighter metal-to-metal bond, yet utilize a full recessed-head screws on our 8-Tone chime,” says the chime engineer of 


mass-production assembly, which we could only Nutone Incorporated of Cincinnati, Ohio. "If screws must be used on 


do with Phillips screws the exterior of any unit, | definitely feel Phillips recessed-head screws 


are the very best choice 


hOTUR, 


me THE FASTENERS OF TODAY... 
Ee AND OF THE FUTURE 


Ps M marks the spot 
‘ . 
es the mark of extra quality 


& 
055 terse ® 


Pledged to highest standards... 


PUSH-BUTTON STATION by Clark Controller Com The Phillips Screw manufacturers listed here cooperate to turn out 
M y te > "hi 2 ~~ » , i : P 
pany, leveland) must indeed be bright as a a uniformly high standard of quality. As sponsors of the Phillips 


button and unmarred. Says design head, “We : F ; 

: 3 Cross-Recessed-Head Standards Committee they adhere to the 
selected | hillips screws because they permit 
easy assembly with driver slippage reduced to established dimensional standard gauges, and gauging methods 


a minimum.” which will best serve industry 


Members of Screw Research Association 


American Screw Company « Atlantic Screw Works, Inc. « The Blake & Johnson Co. « Central Screw Company « Continental Screw Co 

Elco Tool and Screw Corporation « Great Lakes Screw Corp. « The H. M. Harper Company « The Lamson & Sessions Company « National 

Lock Company « The National Screw & Manufacturing Company « Parker-Kalon Division, General American Transportation Corporation 

Pheoll Manufacturing Co. « Scovill Manufacturing Company « Shakeproof Division Illinois Tool Works « The Southington Hdwe. Mfg. 
Company « Sterling Bolt Company +» Wales-Beech Corporation 
















































deflection rate, high torque, and good 
strength properties up to 800 F. 
Electrical resistivity is high and cor- 
rosion resistance is said to be good. 
ASC-1 is produced in thicknesses down 
to 0.001 in., and in widths down to 
0.093 in., in coils or lengths cut te 
order. American Silver Co., 36-07 Prince 


St., Flushing 54, N. Y. "7 


CONNECTORS i , | mm Sutra 
for POTTING 


SILICONE RUBBER HEATERS 


Design of silicone rubber heaters makes 
available any required thickness down 
to 0.020 in.; sizes from 14 sq in. to 10 
sq ft. and any flat, cylindrical or 
conical shape. Flexibility of design 





makes possible multiple circuits within 
a single heater. 

Ratings: up to 30 watts per sq in. and 
higher; operation up to 230 C. Having 
a dielectric strength of 2000 volts a-« 
AMPHENOL in 1953—today a complete selection of AN or more, the heaters feature Teflon- 
insulated leads. Secure attachment is 


Potting of electrical connectors was pioneered by 


and Miniature AN-type connectors are available from bl . 
} possible to any surface, using room 
AMPHENOL in potting constructions temperature curing adhesive. Cox & Co., 
rT > , 5 ; 2: at. ; 
rhe greatest benefit from potting is assured electrical Inc., 115 E. 23 St., New York 10, N. Y 
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reliability in the presence of moisture and humidity. preceding back cover 
Potted assemblies provide complete protection against 


the effects of moisture, fuel, oil, lubricants, hydraulic 


fluid, salt spray and carbon tetrachloride. Potting offers 400-CYCLE INDUCTION 


an actual bonded seal—not a seal dependent upon critical SERVO MOTORS 

face-to-face mechanical seals which tend to create mois Iwo new miniature induction servo 
rr orors, Oo "Ti yi { ( c "Ss A- é » 

ture traps under temperature cycling. The potted assem motors, operating at 400 cycles a-c, have 


been designed to withstand military 
bly is tamper-proof and vibration resistant. Potting environmental tests 
provides cost, weight and space reduction In sizes 11 and 15, the units have high 


torque-to-inertia ratios and high-temp- 


For « omplete infor mation (ba kground, methods, ordering ) 
send for the newly issued brochure 


AMPHENOL CONNECTORS FOR POTTING 


AMERICAN PHENOLIC CORPORATION 


chicago 50, illinois 
AMPHENOL CANADA LIMITED toronto 9, ontario 





APRIL 1956 ELECTRICAL MANUFACTURING 





NEW DOELCAM PROPORTIONAL AMPLIFIERS 
OFFER GREATEST VERSATILITY IN 
LOW LEVEL D-C SIGNAL APPLICATIONS 


HERE ARE TWO PRECISION AMPLIFIERS incor- 
porating the new Doelcam Second Harmonic 
Magnetic Converter as the input stage. This 
unique design concept makes possible low noise 
level, high sensitivity and linear output. 


D-C Indicating Amplifier 
‘Model 2HLA-3 
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The fast thermal response of highly sensi- 


tive thermistors can be accurately measured 
and recorded. 


Measuring the dielectric leakage current 


of capacitors. 


Production testing of precision resistors or 


potentiometers in a balanced bridge circuit. 


READER INQUIRY SERVICE CARDS, PRECEDING 


Write for Bulletin 1A-8 Write for Bulletin SRA& 


WHETHER YOUR APPLICATION is in 
the laboratory or on the production line, 
one of these two instruments is ideally 
suited. Their versatility is illustrated in the 
diagrams shown here. The Model 2HLA-3 
is both a precision measuring laboratory 
instrument and a rugged production test 
instrument. The Model 2HLA-4 is designed 
for rack mounting as a component part of 
a control or measuring system. 


HERE ARE SOME PERFORMANCI 
CHARACTERISTICS: 
High Gain 10* for 2HLA-3 
10° for 2HLA-4 
Low Noise less than 5 
equivalent input 
Linear Amplification 
on all ranges 
High Stability 
microvolts 
Rugged withstands inputs of 1.5 volts 


SPECIAL APPLICATIONS 
ments can be easily adapted to provide 
linearity down to 0.1%, isolated input 
multiple inputs, increased gain, increased 
power output and extended frequency re 
sponse. Send us your complete 
ments. 


microvolts 
better than + 1% 


zero drift less than 10 


These instru 


require 


‘Doelcam_ 


The Model 2HLA-3 is both a Linear Indicator 
and a Multirange Amplifier. The Model 2HLA-4 
is a Single Range Amplifier with provision for 
interchanging range by plug-in units. Both are 
ideal for either laboratory or production use. 


D-C Amplifier 
Model 2HLA-4 
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MODEL 214-4 


Dynamic stress measurements made with linear 


response up to 20 cps. 


Control Application 
HERMOC OUPLE 


sS 


Temperature control within a small temperature 


range 


H SOLDIERS FIELD ROAD 
A DIVISION OF MINNEAPOLIS-HONEYWELL | ioe | BosTON 35, mass 


Instruments for Measurement and Control 


Synchros « Gyros « 


Amplifiers 


* Microsyns « Servo Motors 








erature insulation. The servo motors are 
provided with plain round shafts of 
plined halts with concentru or 


| | 
eccentric mounting diameters 
IT he ve 1] <1K-pole motor has 
locked torque hot ot O65 o7-in 


f(min Ihe iv ID ¢ ight pole motor 


i i locked torque (hot of bo oz-in 


(mon 

Size Tl cat d with 6- o 
pole winding with # or 4 
pole winding 

Control phase nay be wound tor 
bh oll eri connection or 5 , 


olt in parallel 

ihle for control pliase 
oll ith serie ind 11 
Diehl 


connection Also ivail 
voltages of 230 


volts in parallel 


Manufacturing (io Somerville 
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Production 
MACHINE AUTOMATICALLY 
FEEDS, IMPRINTS AND CUTS 
OFF SPAGHETTI TUBING 
Viachine 


paghetti 


makes it possible to imprint 


tubing to meet government 


pecifications. Polyethylene or vinyl tub 
ing, from in. up to 6 in. in length, is 
iutomaticall fed 
ind cut off The 


| to 0 tubing 


handled with 


imprinted or coded 
machine accepts “176 
other sizes may be 
light modification Oper 
iting speed is 110 imprints per minute 


lhe machine feeds trom a coil 


leaf and a thermostatically controlled 


eating element, it produces an imprint 


cnt 
perfect 


if uc 


' 


(ALI WRIT! 
LODAY, and 
DANO'S quote ull 


fre m the u ay 


Bobbin Coils 

Form Wound Coils 

Paper Section Coils 

Acetate Bobbin Coils 


Cotton 
Coils 


interweave 


whicl will meet government pecifica 


Coils for High Tem- tion Work guide ire self-adjusting for 


perature Applications height, and are ¢ il nierchanged tor 
ri tubin ve rates Model 
Encapsulated Coils nig bing : | ignated Mod 
in either Polyester or WAL. the mac! imaximum if 
Epoxy Resins t len fo the depth being 


bY tubing diameter 


overned 
Also TRANSFORMERS MADE aote 


Cut-otl knuite ilso adjustable to cut 


THE DANO ELECTRIC CO. anes 


#3 MAIN ST, WINSTED, CONN connected entirely 


ecentet ip to oun or may he 


Sliding master- 


——____——- plate and e1 inserts make 


yraved type 


FREE DEMONSTRATION 


See bottom of ad for way to get it. 


HOPPER-FED 
Daa 
SET SCREWS 


10 TIMES 
FASTER 
APPLICATION 


Can be used for practically any set screw 
application. We offer special mechanism* 
for applying Headless Set Screws 


Offers many unusual advantages: 


Automatically inspects diameter; 


rejects misfits 
‘Takes leas floor space permits 
smaller inventory, faster delivery 


Reduces floor loss, cross-thread- 


ing et« 


1—Vibrating Hopper 
Positioning Roller Device 
}—'Tube leading to job 


ret details of demonstration at our 


plant No obligation ldon't bother to 


write a letter. Simply jot your name and 


sddre n margin of ad and mail to us 


Also ask for Set Screw 


112 Main St 


Crew vis 
& bh4tg.Co. (Chicago suburt 


We specialize in Solving Puzzling Set Screw Problems 





New DynAC stops motors 
instantly. ..without a ripple! 


Here’s dramatic proof of the smooth, controlled 
braking action of the new Westinghouse DYNAC 
braking controller. Motor stopped instantly—without 
disturbing the water in the glass goblet. ‘‘Grab- 
bing’ or jerky stops are eliminated with DYNAC 
braking. 

Wherever rapid and/or controlled stopping is re- 
quired, DY NAC can not only contribute an important 
afety factor, but it can save you headaches—and 


you Caw BE SURE...1F iTS 


Westinghouse Swi 


money —on: (1) production time, (2) material rejects 


and spoilage, and (3) maintenance expense. 
s completely electrical, DY NAC requires 


no mechanical apparatus or motor linkage 


Because it’ 
it simpli- 
fies maintenance. And it comes in one compact, 
spacesaving enclosure. Get the facts on DYNAC’s 
many cost-cutting applications—with every type of 
standard induction motor. Use the coupon below 
for more information on DY NAC, 


WESTINGHOUSE ELECTRIC CORPORATION 
P.O. Box 868, Pittsburgh 30, Pa. 


Please send me descriptive bulletins 15-600 and B-6572 on the 


new DYNAC braking controller. 
Nome 

Company 

Address 


City State 
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Why does Kearfott use Plaskon® | Alkyd? 
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Servo-motor terminal-rings must have strength 
be dimensionally stable and have excellent in 
sulating properties to do their job effectively 
PLASKON Alkyd Molding Compound meets all 
of these requirements and, thereby, contribute 
to the outstanding quality of the Kearfott units 


te = 
ite 


ynchro unit are 
‘ rance in order 
ASKON Alkyd on 
ufficient strength i 

r thi 





SO MANY JOBS SO WELL! 


Highly exacting electronic devices are an old story to Kearfott 

Company, Inc., a leading manufacturer of miniature remote-control 

systems for aircraft and industry. One of Kearfott’s synchro units 

(the smallest of its type on the market) is only %4” in diameter 

This unit requires components made of a material with unusual talents 

These include: 1. great strength and dimensional stability 2. arc-resistance 

and dielectric strength 3. resistance to humidity, fungus, shock and vibration 
After much experimentation, reinforced PLASKON Alkyd Molding 

Compound was found to be the one material that had all the required 

properties. It has replaced all other plastic materials 

in this application. 


In motor housings, end forms, brush holders and 
blocks where strength, dimensional stability 
and insulating properties are essential, PLASKON 
Alkyd has proved itself to be indispensable. Why not / { 
find out more about this unique material? Write fi C| OK 
today for complete technical data on our glass or al 


mineral-filled Alkyd formulations. 


Ask for Pamphlet entitled: 
““PLASKON Alkyd Molding Compounds” 





legend change quick and simple Leaf 
supplied in various colors is, said to be 
government approved. Markem Machine 
(ao Keene 55. N H 


Circle No. 32, Reader Inquiry Service Card 
preceding back cover 


e ‘ erence HEAT-RESISTING 


DIAPHRAGMS 


(Lustom molded nea md oll resist 


nitrile type, convolute diaphragn 
suitable for Applic ations involving 
peratures up to s00 f Now being 


F.©.S. Electrical Tape | duced in sizes up to 30 in. diam, m 


with a single ply of high-tensile 


irae f 

er 
a 
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Leading Competitive Tape 


. 


these diaphy igms are thin and light 
weight and require less operating powe 


when used in hydraulic or pneumat 


cally operated controls on dryer 


a 0 S 71 3% nw valves located in hot areas 
Most sizes are suitable for working 
* ewe means * fe) ORE " Wood 


pressures up to 100 Stowe 


Dielectric Strength for you! © '\ "80" 


Circle No. 33, Reader Inquiry Service Card 
preceding back cover 


It’s as simple as turning on a light. F.O.S. offers protection with 
a big difference because F.O.S. adhesive compound is different in 
composition and applied by our exclusive Strontium 90 Isotopic 
method. Krom atomic research comes this denser, more even, more PILOT LIGHTS WITH SPADE 
consistent adhesive with unusually high dielectric ratings—71.3% 

. ase TERMINALS 


higher than leading competitive tape. Prove it in test and in use. 
Indic ator lights whict iccomimodate 


Thickness Dielectric Volts bayonet type miniature lamps. are no 


(mils) Total Per Mil offered with spade terminal These 
terminals are the matching male part 


TAPES 


— competitive 95 1,500 157 for quick connect type wire terminal 


F.O.S. electrical , 
tape 8.0 2,150 269 a 


Pr ae 
ELECTRICAL 
TAPE 


FREE SAMPLES on request. Test F.O.S. and Spreng Scuen : 

prove its superiority. Hold competitive tape and The pilot light series, which mount 
FOS. to a bright light: adhesive side toward you in an é-in. clearance hole, offer 
The smooth consistent coating of F.O.S. shows no 
pinpoints of light. Specify F O.S. for rugged, de 
pendable performance. Write for samples today. 


complete range otf choice otf screw ar 
friction lens caps with lenses of varie 


hapes and color The T-3'4 inca 
® 


AED 
F.0. S$. INDUSTRIAL TAPE DIVISION && - 


: - commercial oltages the NE-51 neo 
THE SEAMLESS RUBBER COMPANY 7 
* id lamp may be used. With manufacturer 
NEW HAVEN 3, CONNECTICUT ETH 


descent bulbs which are ised may 


obtained in 2 te oO olt ratings. | 


special built-in resistor, the pilot light 





New trends and developments 
im designing electrical products... 


How General Electric Permanent Magnets help designers 
miniaturize products by supplying constant magnetic field 
energy in a fraction of the space required by electromagnets 


HERE constant magnetic field 
en IS necessary powertul 
G-E Ainico permanent magnets olfe1 
advantages no 


the designer many 


electromagnet can match 


The most important of these ad 
antags from the designe! VIEW 
point is the permanent magnet 

efficiency. An 


lagnet can suppl 


uperior volumetri 
Alnico permanent n 
given magnetic field in a fraction 
pact required by even the 


igned electromagnet 


Since miniaturization has become 
o vital in the electrical and ele 
tronics industrie it is Important to 
ee just why and how a permanent 
magnet utilize pace so much more 


effec tively 


Figure 1 shows a typical magnet 
zation curve of an electromagnet 
with a flux density of 20,000 gausse 
force is 200 


(The curve ha 


when the polarizing 


oersted been di 


placed into the magnetizing quad 


rant tor comparison purposes. ) 


In a well-designed electromagnet 
approximately half the total area i 
occupied by conductors, and _ half 


is flux - conducting core material 


FIGURE 1 FIGURE 2 


The retore 


valid, the residual induction of the 


to make the comparison 


electromagnet must be reduced to 
10,000 gausse (Figure 2) 


The area under the curve now 
represent the approximate ¢ xternal 
field energy available volume 
basi When the equiva t demag 
netization curve of Alnico 5 is plotted 


against the correcte d ‘ lec tromagnet 


READER INOUIRY ERVICEH ARDS, PRECEDING 


curve (Figure 3), the true capabil- 
ithe ol each type of magnet become 
immediatel 


apparent 
The area 


about three times the area unde 


inder the Alnico 5 curve 


the electromagnet curve Thu to 
produce a given field requirement 
the permanent magnet will occupy 
a volume one 


third that of an equiv- 


alent electromagnet 


FIGURE 3 


The above 


vhat theoretical 


comparison 1 Orne 
under many ci 
cumstances, permanent magnets will 
now to even greater advantage 


consider the two TV 


magnets in Figure 4 


For example 
tube focusing 


at the top of the next column 


At the left, is the electromagnet 
previously used. It weighed 2 lb 
13 ounces, and took up 16.35 cubic 
inches. At right, is the G-E Alnico 
J permanent magnet whi h replac ed 
it. The new magnet weighs just 15 
ounces, and occupies only 1.30 cubis 


inche a space saving of 877! 


These savings in size and weight 
result from permanent magnets’ in 
herent volumetric uperiorit [r 
addition, permanent magnets provide 
equally impressive savings in both 
initial and ervice cost he cause of! 


four other inherent advantags 


7) © 
XY PERMANENT 


hehe MAGNET 
ELECTRO-MAGNET 


FIGURE 4 


f t, no power source is required 


th permanent because 


magnets 
no energy is consumed, Once mag 
netized the il ld Is 


retained 


permanently 


Second, permanent magnets oper- 
{ There can be no 
nterruptions of the field due to 


ver failure 


‘ continuou ly 


Third 


xtremely 


permanent 

stable 
temperature conditions 
inaffected by 


magnet are 
( hanging 
They are 


ruinou to 


under 


condition 


lectromagnet installation 


Fourth permanent magnet assem 
blies are easier to install, and cost 
nothing to maintain. There are no 
oving parts to break down, no 
viring to burn out, no costly, time 


consuming repairs to make 


These are but a few of the many 
easons why designers are turning 
to G-E Alnico magnets for product 
lol which only electromagnet had 


me en pore Vious ly con idere d 


If you have a problem where con 
tant magnetic field energy is_ re 
Alnico 


well be your solu 


quired, one of the G-E 
compositions may 


tion For more design data or 


technical assistance from our magnet 
enginee write: Carboloy Depart 
rent of General Electric Company 
11131 E. 8 Mile Street. Detroit 32 


VJ chigan 
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TRANSFORMERS 
for your SPECIAL 
REQUIREMENTS 


TWO NEW 


ey 
SPECIAL 
UNITS 


Resistance Welding Trans- 
former with eight point tap- 
changing switch on primary wind- 
ing. Used for a varying secondary 
current output, Unit shown is 3 
KVA. Units are available from .5 
to 50 KVA. 


. 


High Voltage Plate Trans- 
former for use under oil with 
other equipment in same tank. 
Unit shown is 50 KV center tap 
grounded, 4KVA and high imped- 
ance. Note plastic insulation shield 
between coils. This unit available 
from 100 VA to 100 KVA. 


For any special transformer, you will get the highest 
quality, the fastest delivery, the most reasonable cost and 
the highest efficiency from Nothelfer Winding Laboratories. 


Their production is geared to the manufacture of special 
transformers, chokes and reactors 


Write for complete 
information, specifying 
your particular requirements, 
<> WINDING LABORATORIES, Inc. 


P.O. Box 455, Dept. 101, Trenton, N. J. 


may be used on voltages of 105-125 or 
210-250 volts. Simple external resistors 
can be provided for all higher voltages 
Dialight Corp.. 60 Stewart Ave., Brook 
lyn 37, N. ¥ 
Circle No. 34, Reader Inquiry Service Cards 
preceding back cover 


HERMETICALLY SEALED 
PULSE TRANSFORMERS HAVE 
TOROIDAL WINDINGS 


Series of pulse transformers make use 
of a solid ferrite core in a _ toroidal 
winding. Connections are made to a 
Y-pin base, with the entire unit her 
metically sealed in molded epoxy resin 
The units, designed for blocking oscil 


lator circuits and coupling circuits, are 


ipplicable wherever a nine-pin socket 
can be located Their small size and 
light weight make them adaptable for 
many types of electronic circuits, in 
cluding those used in computors, guided 
missiles and other equipment. Acme 
Electric Corp.. 353 Water St., Cuba, 
N.Y 


Circle No 35, Reader inquiry Service Cards 
preceding back cover 


BONDED SILICON DIODES 


Now available are eight new bonded 
silicon diodes with peak inverse voltage 
ratings from 15 to 225 volts. Types 
INSO0A, IN30LA, IN302A, IN303A 
IN432A, IN433A, 1IN434A, and IN 
LKOOA are similar to units without the 
“A” designation, but have higher for 


ward current ratings with no increase 





SPEED KING 


the only valve guaranteed against coil burnout for life 


Now—lor the first time—you can Parmer coce Me SR) 
eliminate coil burnout, the major source King valves are built to JIC standards 
of valve trouble. That’s becatise aa are compact , marry) kt adapt to any 
King valves are guaranteed against coil aU TRU Rao h ec et) ree ee 
hurnout for the life of the valve, Unique Watt Rett ies et com trate 
design of eae TTR Aa ee Til yaa of optional attachments and ar 
inrush and holding current in solenoid availa for immediate delivery from 
coils. Furthermore, coils are encased in Yee 
molded epoxy resin... Re Check your valve Tesco ome 
moisture, oil, dust and vibration, cally. Check performance, features, 

And the Speed King gives you many materials, guarantee, delivery. Com 
other owe advantages, too. Users pare—and you'll Sas aa aa 
report Speed Kings Mout eta sy operate Valvair Corporation, 454 Morgan Ave- 
over 20 million eycles. In addition to Tittouea Y Gaetan ee Tee 


a 


Write for free copy 
Ca ee 


Representation in; Baltimore * Birmingham * Boston * Charleston, W.Va. * Chicago « Cle.eland * Cranford,N.J. * Dayton « Denver” 
Detroit « Eureka, Calif. * Houston « Kansos City, Mo. » Kenmore,N.Y. *¢ logansport,ind. « Louisville *« Minneapolis » S$, Pasadena 
Philadelphia © Pilisburgh « Portiand, Ore. © St. louis * Seattle * San francisco + Syracuse * Montreal « Toronto * Voncouver 
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withstanding rigid 
government tests for 


shock, vibration 


Chemelec (TEFLON*) Stand-off and Feed 
Through Insulators are replacing brittle 
materials in many electronic devices for 
guided missiles, fire control, radar, me- 


chanical computers, etc 


Chemelec compression-type Insulators 

offer the highest quality —electronically 

and mechanically—without increasing 

costs . . . due to the assembly savings 

they provide. Simply press into position 
no additional hardware. 


@ Write for further information and Catalog 
EC-1153 


*du Pont Trademark 


| 
| 





in reverse current. All types in. the 
complete line of 20 hermetically sealed 
bonded silicone diodes operate at am 
bient temperatures from —55 to 150 ¢ 
with excellent stability and low reverse 
current. Volume is about 0.009 cu in 

Every diode receives four temperature 
yeles of | hr at 55 C and 1 hr at 
150 C, followed by 36 hr at 95 per cent 
relative humidity and 70 C. Raytheor 
Manufacturing Co.. Semiconductor Dis 
5 Ch ipel “1 Newton 58 Mass 


Circle No 36, Reader Inquiry Service Cards 
preceding back cover 


SUBMINIATURE PRECISION 
WIREWOUND RESISTOR 


Suitable for missile, computer and in 
struments, subminiature precision wire 
wound resistor is designated Type 128A 
Series PH. The resistor is encapsulated 
in epoxy resin. Sealed-in terminal con 
nections are welded. Performance char 


icteristics are said to satisly require 


tiie —-— 


ments of MIL-R-93A. Specifications in 
clude: temperature coethcient, + 0.0022 
per cent per deg C: resistance accuras 

tolerances to 0.05 per cent; maximun 
resistance, 50 kilohms. Operating temp 
erature range: 65 to 125 C. Dimen 
sions: 0.160 in. diam x 0.5 in. long 
Hycor Co., Ine 12970 Bradley Ave 

Sylmar 10, Calif 


Circle No. 37, Reader Inquiry Service Cards 
preceding back cover 


20-450 HP MOTORS FOR 
EXPLOSIVE OR CORROSIVE 
ATMOSPHERE 


Moisture dust- and explosion-proot 
electric motor was especially developed 
for mining, dry milling, cement process 
ing. airborne and other equipment 
where it is necessary to operate electric 


motors in explosive or corrosive atmos 


to? 
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high 


and cooling 


packaged efficienc 


home heating stem, a 


gas boiler and a water chiller combine 


to raise or lower the temperature 0 


Vater 


C rculating to the room cond) 
tioner units. The problem 
ulate the temperature ol the 
prec sely, by 


ust 


Was to reg 
Water 
upply ing or removing 
enough heat, so that the desired 
room temperature would be assured 

he solution 
Action 


20000 


was a Fenwal Snap 
THERMOSWITCH control, Serie 
Temperature range of th 

25° to 225°, and 


the setting is at 100° + 3°F. The de 


ice junctions as 


particular model is 


a low limit common 
an control for all unit room condi 
oners. In the 


neating operation 


ans to ope rate vhen the 


vater temperature reaches 
nuts them off when 
helow 


ation 


water 
LOO’ KF. In 
the c 


eq toggle witen permit 


perature drop 


cooling ope 


1 


an operation and acts a 


teh for all room unit fan 


Rt Comeee wot 
wie Ht Ge 
ree “Yom rw" 


FAN ARE CONTROLLED 
Action THERMOSWITCH unit 
this wiring diagram. Note the togy 
top), ma huall 
cooling, the thermostatica 
| 


control switch (botton 


ope rated 


ial fan connections (1 


OPERATING PRINCIPLI In the 
Fenwal Snap-Action THERMOSWITCH 
control, Series 20000 and 21000, cor 
tacts In the head are actuated by a 
push-rod connected toa bellows in the 
liquid-filled shell. High thermal acti 


ty, necessary 








to combine close cor 
trol with “‘snap” contact actuation, 
achieved bh converting the cubical 


ol the liquid to linear mo 


CONTROLS TEMPERATURES .. . PRECISELY 


AKDS, PRECEDING BACK 


Many Other Uses 


equ pment, 


ishe! and r neater 


Wherever accurate, iS] e temper 


ure Control under high electrical 


load required, the Series 20000 and 
1000 units offer advantag found in 


no other thermostatic control 


For Your Own Applications 
me differe: 


eontro 
ind detec ) ( cle Lhe 
-H000 Serv ae these in 
clude standard {\ VITCH unit 
Midyets, Miniatus idicating Con 
Coupon lor we 


remember 


pecific prob 





CLEVELITE © 


THE PHENOLIC TUBING OF QUALITY 


Low moisture absorption .. . Dimensional stability 
.. . High dielectric strength . . . Low loss 
Great physical strength .. . Good machinability. 


This combination of Clevelite’s “Built-in-Quality” 
provides that extra protection for better product 
performance. 


Minimize rejects and inspection costs .. . for 
Quality of material and workmanship specify 
Clevelite . .. the economical tubing! 


FAST DEPENDABLE’ SERVICE 


Write for your copy of our latest CLEVELITE brochure! 
Why pay more? For good quality call CLEVELAND! 


*Reg. U.S. Pat. Off 


THE 


CLEVELAND CONTAINER 


COMPANY 
6201 BARBERTON AVE. CLEVELAND 2, OHIO 
PLANTS AND SALES OFFICES: 
CHICAGO + DETROIT + MEMPHIS - PLYMOUTH, WIS. - OGDENSBURG WY. « JAMESBURG, HJ. + LOS ANGELES 


ABRASIVE DIVISION ot CLEVELAND, OHIO 


Cleveland Centeiner Cenede, Lid, Prescett and Torente, Ont 


Representatives: 
WEW YORK AREA: R. T. MURRAY, 604 CENTRAL AVE. EAST ORANGE, W.) 
WEW ENGLAND R. S. PETTIGREW & CO. 62 LA SALLE RD., WEST HARTFORD, CONN 
CHICAGO AREA: PLASTIC TUBING SALES, 5215 KH. RAVENSWOOD AVE. CHICACO 
WEST COAST: IRV. M. COCHRANE CO. 408 S. ALVARADO ST. LOS ANGELES 


pheres. Available are models and sizes 
to meet requirements from 20 to 450 hp 

The entire motor is enclosed in a 
steel case filled with medicinally pure 
mineral oil of high dielectric strength 
to eliminate sparking or for corrosive 
attack on internal motor parts. The min 
eral oil also serves as a natural lubri- 
cant, making the motor virtually main 
tenance-tree 

The oil-filled motor can be supplied 
to meet special torque requirements 
as well as special horsepower and speed 
requirements. The manufacturer can 
also design the motor to meet other 
needs. Terminal boxes can also be sup 
plied for use with the special power 
cable which may be required for a 
specific installation 

All motors come with manufacturer's 
mechanical seals which replace the 
standard packing in the stufing box 
Byron Jackson Pumps, P. O. 2017A, 
Terminal Annex, Los Angeles 54, Calif 


Circle No. 38, Reader Inquiry Service Cards 
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SLIM 6-AMP SWITCH 
FEATURES PUSH-TYPE 
CONTROL 


Only 15-32 in. thick, 6-amp Levolier 
switch featuring push-type control can 
be applied to a wide variety of in 
dustrial uses. Simplified installation is 
assured by the 6-in. wire leads perma 


nently attached to the switch terminals 


by pressure connections. UL-approved 
Model 71-P switch carries a 6-amp “T” 
rating at 125 volts; 3 amp at 250 volts 
It has a molded phenolic case. Stem 
diam is '%e in.; stem length is 1% in 
The 71-P has SPST action. McGill 
Manufacturing Co., Inc., 150 N. Camp 
bell St., Valparaiso, Ind 


Circle No. 39, Reader Inquiry Service Cards 
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NICKEL-PHOSPHOROUS 
BRAZING ALLOY HAS LOW 
BRAZING TEMPERATURE 


Such advantages as low brazing tem 
perature excellent flow and wetting 
properties, thin to moderate fillet for- 
mation and no erosion during brazing 
are said to characterize a nickel-base 
brazing alloy called Nicrobraz No. 10 
The nic kel-phosphorous material is rec- 
ommended for low temperature joining 
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for 


research, ing equipment and magnetic amplifier 


quality 
control, 
and 


pre-flight 
checkout 


FOR THE FLIGHT LINE ... Completely 
portable, trailer-mounted sets 

weatherproof, vibration-resistant 
capable of traversing rough terrain 
.more than 
a match for the accuracy demanded 


without loss of accuracy. . 


by today’s and tomorrow's avionic 
systems. Offered in ratings from 5 to 
L100 KW ( 3-phase 


o'» = 
FOR THE PLAN” .. 


in a floor-standing cabinet motor ingle-cabinet unit with all 


Control element FOR THE LABORATORY Compact 


*} 
rotating 
juipment and controls on a single 


cled to separate tructural-steel bas rigid base which may be ( ter mounted 
Available in ratings from 50 to 100 rea moved by fork-lift truck. 
KW (3-phase ). Available 5 to 40 KW (3-phas« 


LEACH 


and 400-cycle alternator rigidly dow ‘ 


CORPORATION 


Accurate device output demands accurate 
power input, and in 400-cycle equipment 
vital in today’s aircraft and missiles—accu 
racy is everything. For the precise input 
power! needed in designing, manufacturing 
and checking out of modern avionic systems 
it’s a growing habit to buy LEACH (INET 
Palmer) 400-Cycle Precise Power... omple te 
pac kages, ready to “plug in,” 

Every LEACH (INET-Palmer) 400-cycl 
unit is designed as a system, with both rotat 
controls de veloped under one, coordinated 
research, development and manufacturing 
program. The result... precision and de 
pendability beyond what today’s plane s and 
missiles actually call for, operating charac 
teristics ready for electrical and electroni« 
demands still on the drawing boards. 

There’s a LEACH 400-cycle motor 
generator set for virtually every application 
where regular line power must be changed 
to closely regulated, stable 400-cycle fre 
quency These standard models share the 
same high electrical performance standards 

. only the phy ical arrangements are varied 


for maximum utility... 


STANDARD PERFORMANCE SPECIFICATIONS 
all mode ls 


Ratings i-phase: 5 to 125 KVA @ 8 PF 


I-phase:3to 85 KVA@ 8PF 
Output Voltage... 115/200 or 120/208, 3-phase, 4-wire 
115 or 120, single phase 
Input Voltage 440 volts, 60 cps, 3-phase (220 or 
220/440 optional) 


Overload Rating 


125% for 3 minutes 


Regulation 
Frequency. ..400 cps *0 cps with 60 cps input 
Voltage r1% (+h 

to 20 KVA 
20 to 50 KVA 
62.5 to 125 KVA 


less than “% 


» optional 
150 sec 
200 sec 


250 sec 


Recovery Time 


Voltage Dip or Overshoot 
Voltage Modulation less than 4‘ 
Frequency Modulation less than % 
Phase Balance 4 


the average with one-third rated current on one 


» max. voltage deviation from 


phase and no load on the other two 


Wave Form 4% rms total harmoni 


Basic Design rotating field 


Complete specifications are listed in Leach’s new 
brochure on 400-cycle motor-generator sets. Send for 
your Copy today 


INET-PALMER DIVISION 


4441 § 


SANTA FE AVE., LOS ANGELES 58, CALIFORNIA 


DISTRICT OFFICES AND REPRESENTATIVES IN PRINCIPAL CITIES OF U.S. AND CANADA 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 











The abbot 
and the 


“Popping Plugs” 


lhe abbot re-read the note be le« 


tron Computer Manufacturer X l 


ini trouble Keeping plug trom 
out of jack Complex servo 
chanism ‘ ontre ive being 
thrown out al hack i i result 


nnd interestin 


The abhot lution Use in Abbott 


bearing ball pring-loaded detent 
ball to hold the ph ecurely in it 
pull needed 


receptacle, Kesult: 20 tb 


to remove it, and an end to the prob 


lem of the “popping plug 
i i aca 
Fosse nr 
/ EXHIBIT 


in needs | use tl I Dewy 
lhard | lempered, Thi tke 
t! rho it tl lew il 
if tor n tl rea | 
k resistar These qualities ampl 
tify the y “ ABBOTT the 
Ball with the Armored Heart 
Want I, atl littl 
n } u 
I f 





The ABBOTT BALL Company 


60 Railroad Place Hartford ) Conn 


204 


of stainless steels 


nickel-base 
and cobalt base alloys 
alloy ~teels 


alloys 
as well as low 


carbon steels copper and 


other base metals having a melting 
point about 1900 F, in applications in 
volving service temperatures trom 60 


to 1500 | 
Nicrobraz No. 10 Powder is 
ipplied with a suitable brush or ippli 


cator ilter mixing with Nicrobraz ce 


easily 


ment. With the proper mixture ratio, 
the new brazing alloy can also be ap 
plied b 
method 


either cold or hot spraying 


Recommended brazing temperature 
for the new alloy is 1850 F. Its useful 
floy lemperature iverages ipproxi 
matel 1625, I Compression shear 


trength of a joint brazed with Ne. 10 
1.000 psi or higher 
Ductilitv of a standard | test speci 
men was found to sustain 360 deg twist 
brazed austenitic stainless steel 
0b) and more than 720 deg twist for 
brazed Inconel, Oxidation resistance of 
both a brazed 304 stainle 


tested in 


pecimen 
urup te 250 hr at 1500 k and 
t brazed Inconel sample tested ino ait 
up to LOO hier at 1500 F was found <atis 
factor Wall Colmonoy Corp 19345 
John K oSt.. Detroit 3. Mich 


Circle No. 40, Reader Inquiry Service Card 
preceding back cover 


SMALL 20-AMP MERCURY 
PLUNGER-TYPE RELAY 


Midget Minirelay is reported « ipable 
of handling any load up to 20 amp 
or 15 hip at 115 volts 0-60 evecles 


It has a fast action of approximately 
10 millisec to make or break. Measut 
ing only 3 in. high x 1%q in. wide x 


in deep the relay has been le 
igned for compact multiple arrange 
ment ind for ease of installation 

The mercury-to-mercury contacts are 
enclosed ino hermetically sealed heavs 
industrial gla lor sale operation even 
n explosive, dusty, dirty or moist at 
mosphere There is only one moving 


No de-r iting 


special mercury 


part in the entire relay 


required inet i 











FAST ACCURATE CALIBRATION 


Now possible with one completely seif- 
contained AC-DC calibration standard requir- 
ing a minimum of operator training and pre- 
vious instrument calibration experience 


VEY 1a 
Model 829 


iE ee tel 
CALIBRATION 
STANDARD /or 


a at a LD 
0h sae tg 


Wo wal 
ad fe SERVICE 


v "a 


All Circuits, Power Supplies 
and Standards are contained 
in One Single Cabinet! 


Precise, practically error-proof check 
ing of most types of electrical indicating 
instruments in daily use is a routine con 
venience for Model 829 users. Maintenance 
of quality control by frequent calibration 
of instruments and allied test equipment 
can be accomplished within departments 
by available personnel. A mechanical index 
explains step by step test procedure 


WESTON Special Meters 


used as standar 
5-inch mirror pre 
scales, kn fe edge pointer 
and are adjusted t 

than 0.2 accuracy 





Calibration to full scale accuracy ot 
0.5% can be accomplished for all instru 
ments measuring d-c voltage (22 ranges) 
from 0.25 mv to 2000 volts, d-c current (22 
ranges) from 2 ya to 20 amperes, a-c volt 
age (19 ranges) from 1.5 mv to 1500 volts 
and a-c current (14 ranges) from 1.5 ma 
to 20 amperes. Net price $2345 FOB 
Boonton, N.J 


Write for Technical and Application Data 


AeA] 


LABORATORIES, INC. 
Boonton, New Jersey, a 
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Design “Low Cost” 
Into YOUR Equipment 





ITS 





Weds Largest Selection of | 


CLIPS FOR ATTACHING 


TUBING 
When ordering, wer 6, 


specify %", %«” Single Clips 


or %”" tubes. 
eI y¥ af~rte 


Style TF. 
Double sie Clips 


= ieee. 


JIE 





4-Tube Clips 





Double Clips — Wing Type 


f 


I 


ta 









SIGHT 
GRAVITY 
FEED 
MULTIPLE 

OILERS 





This one unit replaces 3 to 8 
individual oilers. Maximum 
practicality in a small central 
lubrication system. Positive cut- 
off during idle periods. Individ- 
ual vibration-proof needle valve 
adjustments. With solenoid con- 
trol (Illustrated): Style MDS — 
No. 4685-A. Without solenoid: 
Style MD 


Low-Cost Lubricating Devices 


SIGHT 
GRAVITY 
FEED 
OILERS 


















Rate of oil 
flow regulat 














ed by needle 





valve, direct 
ly observed 


W 


Shut-off knob does not affect 
needle valve adjustment. Visi 
ble oil supply. Non-breakable 
Tops in convenience and de 
pendability, at low cost. Style 
NFU—No. 3602-A. 


through sight 
glass in stem. 


SIGHT GAUGES 


For use where rate of 
oil flow must be reg 






ulated to suit changing 
operating conditions 
Needle 
mveatlive 


i 


Sight glass provides 


permits 
extremely 
accurate 
adjustment 
of oil feed 


direct observation of 
rate of oi) flow Accu 
racy and convenience 
at a moderate price. 
Style PF—No. 4290. 








LUBRIKIT... An assort- 
ment of 95 oil cups of 29 
different types. Gits sales 
records show these oilers 
are most used for replace- 
ment and maintenance. 
Contents of each separate 
bin are clearly described 
on Inside Cover. 


Special Introductory Price 
Just $1495 F.O.B. Factory 


Satisfaction or your money back 






GEAR 
CASE 
GAUGES 





This oil gauge plug permits in-. 
stant checking of oil level within 
a transmission or gear case. For 
use where construction permits 
insertion in tapped hole. A val- 
uable addition to any such 
equipment — at very low cost. 
Style BW-—No. 4042. 


Don't price yourself out of the mar- 
ket. When you design proper lubri- 


cation into your equipment, specify 
GITS Lubricating Devices—the wid 


est selection available anywhere. 
The items pictured above are only a 
few of our many thousands of lubri 


cating devices. At the design stage, 


get the GITS story. Free Engineering 


Service 


Send NOW for your free 


Catalog. 


GITS BROS. Mra. Co. 
The Standard For Industry For Almost Half A Century 


1866 South Kilbourn Avenue 
Chicago 23, Ilinois 


Clip this page for handy “rough reference” 


















SEE 


ee ee See Ze be ee Se 












CUSTOM 
PANEL 
METERS 






2/2 


4’ « 6 Rect 
with Mirrored Scale 


A\/o"' Rect 
Chrome or Black 


or 3'/2"' Square 


also available 


illuminated 


The appearance of your equipment 
will be enhanced by PHAOSTRON 
meters with their high style, die cast 
bezels and large easy-to-read 


sc ales 


You can depend upon 2% accur- 
acy because these meters are cali- 
brated to within 1% of full-scale 
deflection with controlled, certified 


standards 


Continuous accuracy is assured by 
the UNITIZED METER MOVEMENT 
ASSEMBLY which provides integral 
mechanical stability. The aged 
alnico magnet of the meter is 
protected from the effects of stray 


magnetic fields by the steel case. 


These units are also equipped with 


insulated zero adjustments 


Nine Types in 77 Standard Ranges are available at your Parts Distributor. 
If you have a special requirement, write to the Product Development Depart- 


ment for a practical recommendation 


PHAOSTRON INSTRUMENT AND ELECTRONIC COMPANY 


151 PASADENA AVE., SOUTH PASADENA, CALIF. 





206 


contact design allows it to be conserva 
tively rated. The relay is available with 
either normally open or normally closed 
contacts, SPST. Coils are obtainable 
at any operating voltage required 

Typical control applications include 
use with motors, ovens, air conditioners, 
refrigeration, and welding equipment 
among others. Ebert Electronics Corp 
212-21M Jamaica Ave., Queens Village 
28. New York 


Circle No. 41, Reader Inquiry Service Cards 
preceding back cover 


3-WAY SELECTOR VALVES 
HANDLE HIGH FLOWS 


Line of 3-way selector valves for 3000 


psi service will handle up to 6 gpm 
through either ‘4-in. or “,-in. tubing 


Available in two size ranges—Series 


6000 for '4-in. and “g-in. tubing and 
Series 6050 for *,-in. and 1/-in. tubing 
the —_ lightweight solenoid-operated 


units permit flow in any direction and 
feature a compact porting configura 


tion. Essentially, this valve is a in 





unit, but can also be furnished with 


14-in. ports. The Series 6050 is’ basi 
cally a '4-in. valve, but can be fur 
nished with “,-in. ports for use where 
low pressure drops are required, ot 


where higher rates of flow are en 
countered 

Flow can be reversed between ans 
two open ports without disturbing the 
flow or operating characteristics of the 
valves. This is accomplished by a full 
balanced inverse poppet which per 
mits a wide range of flows and pres 
sures in any direction. Because of the 
inverse poppet, perfect alignment with 
seat axis is assured 

Series 6000 and 6050 valves are said 
to satisfy MIL-V-5529A. Ports are lo 
cated so as to permit convenient con 
nection of tubing and easy installation 
of mounting brackets. Port sizes meet 
AND-10050 -4,. -6, -8 specifications 
Weight of the 6000 Series is 1.50 Ib 
of the 6050 Series. 1.61 Ib 

Ambient temperature range extends 
from -65 to 160 Fk. Both the 6000 and 
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It is Revere’s business to supply you with 
metals that can keep your production flowing 
smoothly. In Revere Aluminum Extrusions 
you get metals made with a skill that comes 
only from many years’ experience, plus 
service and delivery that come from Revere's 
undivided interest in filling your needs. It 
will pay you to gear the progress of your 


business to the most dependable sources 


ere Aluminum Mill Products include ex 


products; coiled and flat sheet, em 


heer, circles and blanks; seamless 
drawn tube and welded tube; rolled shapes, 
electrical conductors, forgings, and foil 
Call the nearest Revere Sales Office now 
They are inall principal cities Revere Copper 
and Brass Incorporated. Founded by Paul 
Revere in 1801. Executive Offices: 230 Park 
Avenue, New York 17, I Y 





Seema TMU UIRS ic Serta ie ance 
RY AM UM DNNNUAE UMA SIE UH ry MES IIN Auerte Produces Cs 


100 Church Road. Bridgeport, Pa 


Circle No 42, Reader Inquiry Service Card 
preceding back cover 


MINIATURE ENCAPSULATED 
PULSE TRANSFORMER 


Pulse transformer Type PT-100, is 
a miniature encapsulated unit with 
four windings, designed to plug into a 


miniature oval socket; it may be 


HERE ARE THE FACTS 


Di-Formed Tubes feature a special patented Precision Paper Tube shielded and retained in place by using 
construction which produces a completely ridgeless surface, thus 


i standard miniature tube shield 
eliminating wire pile up and resultant coil shorts 


The four windings are insulated from 
Side walls are straightened under pressure during the winding each other, Applications include use in 
operation. The bow being thus controlled permits a perfect fit blocking oscillator circuits 
between mandril and tube as provided by Precision’s low-cost Phe x pe geste grag in plas 
: tics ane Is encasec in an daltuminum 
Related Mandril Service 
¥ : 5 outer shell. Specifications include 
Under the Related Mandril Service, Precision supplies the coil ' 
length, 14% in. (not including pins) 
diameter, *4 in. Weight is 0.6 oz. Berk 


shire Laboratories, 512 Bank Village 
undersized steel mandrils. This is not a profit-making service. Its Greenville, N. H 


manufacturer with accurately ground steel or aluminum mandrils 


at a price comparable to commonly used unsatisfactory wood or 


sole purpose is to give the coil manufacturer these advantages: Circle No. 43, Reader Inquiry Service Cards 
preceding back cover 


Provide proper tube support 


Facilitate stacking operations 


Prevent cou collapse PROGRESSIVE SHORTING 
Save machine and operator fatigue TYPE SWITCH 
Permit a smaller core, thus decreasing coul size Small size of Multi-Finger 


Shorting 


and eliminating pressing Type switch (1%4 in. sq x 2 in. deep) 


: ss: makes the device suitable for applica 
Get full details on Precision Di-Formed Tubes and Related 


tion where space is at a premium 
Mandril Service. Write, wire or phone today 


Designated Type 24-FM, the switch has 


i fan blade assembly, features a special 


Sales Representatives in: Wiping action and rugged construction 


ie . — 
lowa; Wisconsin; Missouri; Minnesota: Chicago, Hlinois The switch is available with from 2 to 
nitage 6.5200 24 finger blades per deck. The blades 


indiana; Southern Ohio Logansport, Indiana, Logansport 2555 

Northern Ohio: Cleveland, Ohio, ATlantic 1.1060 

New England: Framingham, Massachusetts, TRinity 3-7091 

Delaware; Washington, 0. ¢ Maryland; New Jersey; Metropolitan New York; 
Eastern Pennsylvania, Virginia: Jersey City, New Jersey, Swarthmore 5-2480 

Upper New York: Syracuse, New York, Syracuse 4-214] 

CANADA: Montreal, Quebec, Canada, Walnut 0337 


MEXICO: Mexico 6, DF, Telephone: 35.06.18 


PRECISION PAPER TUBE COMPANY 
2035 West Charleston Street, Chicago 47, Illinois 


Plant No. 2: 79 Chapel Street, Hartford, Conn 
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Quick connections on this new 
G-E appliance rotary switch cut assembly costs 


64” 


2, 3 or 4 positions available in single size case 114” x 144” x 27 


‘ 


You can wipe out most of your assem 
bly cost for wiring connections with this 
new G-E rotary switch for small appli 
ances. You just insert the ends of con 
juctors into an opening and they lock 
n place—automatically. That’s all there 
to it, 


ive new pressure 


with General Electric's exclu- 
lock feature 

In one tiny case (14%4” x 1%” x 27/64"), 
of either 2, 3, or 4 
positions giving you exceptional flexi 


you have a choice 


bility of application. Superior new de 
tent action gives positive positioning of 
the cam 


The new enclosed nozzle-mounted rotary 
switch has a special splash-proof base 


for use under adverse weather condi 


tions. Complete adaptability to your 
manufacturing practice is assured by the 
fact that this 
with a choice of leads 


available 
lox k or 
Snap-in 


new switch 1s 
pressure 
solder lugs for terminations 
plastic handles can be supplied in a va 
colors. Upon special 
shafts 


special handles 


riety of request 
take 


furnished by the cu: 


die cast will be made to 
Approved by Underwriters’ Lab 
at a rating of 6A, 125V 


on all versions 


tomer 
oratories, In¢ 


AC only 
FOR MORE INFORMATION on 


switch can cut 


how thi 
your assembly cost 
write Accessory Equipment Department 
General Electric 


Company, Bridgeport 


Connecticut 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 


VICE CARDS, PRECEDING 


BACK 


COVE! 


MAKE CONNECTIONS 
WITHOUT SOLDERING 


Positive connections » made in a 
split second simply by inserting wire 
end into Pressure Lock openings. Dis 
connect can he made as 


quickly 


Saves substantial assembly time 





Ay 2 


MODULIZED 


STANDARD CIRCUITS 


For the first time, the design engineer, experimenter, 
prototype technician and special-equipment builder can 
enjoy the advantages of basic circuit assemblies in the 
form of neat, compact, high-reliability modules. Instead 
of gathering, designing, wiring and testing the various 
components that go into basic circuitry, the user now has 
all that work done for him with these handy plug-in 
Aerovox modules, thereby permitting better utilization of 
time and talents towards more creative design require- 
ments. 


Selecting the most popular basic circuits with corre- 
sponding sub-assemblies, Aerovox now offers, through its 
parts distributors, seven standard-circuit modules. As a 
further convenience in selecting and connecting these 
modules, Aerovox makes available a 12-position printed- 
wiring breadboard with connection jacks and bus bars 


Individual standard-circuit modules, mounting sockets, 
breadboard, may be purchased separately. Complete kit 
containing seven standard-circuit modules, breadboard, 
banana plugs and instruction manual, in handsome plastic 
box, available at special introductory price. 


WRITE FOR BROCHURE and name of nearest 
Aerovox distributor. 


AEROVOT CORPORATION 


DISTRIBUTOR SALES DIVISION, 
NEW BEDFORD, MASS 


in Caneda: AEROVOX CANADA LTD., Hamilton, Ont. 


Export: Ad Auriema, 89 Broad St., New York, N. Y., Coble: Auriemo, N. Y. 


are so arranged that they may be ob 
tained containing consecutive positions 
or in various groups with specifi 
blades ommited. Single or multi-deck 
switches are available. 

The switches are useful in applica 
tions which require the progressive 
shorting of capacitors, resistors, o1 
other circuit elements. With the addi 
tion of a deck which has standard 
operation, they may be used in sequen 
tial applications where all contacts but 
one are shorted. This contact is con- 
nected to an external circuit. The 
Daven Co., 530 West Mt. Pleasant Ave., 
Livingston, N. a 


Circle No. 44, Reader Inquiry Service Cards 
preceding back cover 


PRINTED-CIRCUIT CON- 
NECTOR WITH 22 
CONTACTS 


Features of a rugged printed circuit 
receptacle with 22 contacts, the Series 
41 PCSC, include “bellows-type” spring 
action contacts. Rec eptacle accommo- 
dates a 0.125 printed circuit board with 
+0.010 in. thickness tolerance. 
Contact pressure on the board is light, 
with only a slight variation between 
the two extremes of the tolerance. The 


printed circuit board cannot be dam 
aged or scored with this contact. Mold 
ing material is melamine, in accordance 
with MIL-P-14D, Type MME specifica 
tions. Contacts are gold-plated for easy 
soldering. Electronic Sales Div., DeJur 
Amsco Corp., 45-01 Northern Blvd., 
Long Island City 1, N. Y 


Circle No. 45, Reader Inquiry Service Cards 
preceding back cover 


BERYLLIUM-COPPER STRIP 
IN 1/16 IN. TO 7 IN. 
WIDTHS 


Beryllium-copper strip can be obtained 
rolled to thicknesses as low as 0.0005 
in. or to any thicknesses where toler 
nee requirements = are as close is 

0.0001 in. The strip is supplied in 
widths from M6 in. to 7 in 

Rapid service is made possible by 
maintainance of an inventory consisting 


of manufacturers stock at varying “get 
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DOW CORNING 
Re 


Accuracy Of Delicate Instruments 
Assured by Silicone Damping Fluids 


With remarkably flat viscosity-temper- 
ature slopes, Dow Corning 200 Fluids 
little change in damping force 
over extremely wide temperature spans, 
That's these silicone fluids are 
specified for damping vibrations in 
instruments ranging from the simplest 
dash board gauges up to 
well tools made by 
Well Cementing Co., 


show 
why 
automobile 


the delicate 
Halliburton 


oil 
Oil 
Houston, Texas. 


By retaining a practically consistent 
cosily from room temperature to bottom- 
ranging 400 F, 
keep Halliburton’s 


direction-survey 


vis 


hole 


200 


temperatures 
Fluid 


lrift-angle 


up to 


to 


help 


and tool ac 


curate within half a degree at angles 


up to 13 


Direction” of the drilling string is shown 


1 compa with a highly polished 


north” arm suspended in a glass-bottomed 


plastic case filled with a low viscosity 


ilicone fluid 


Drift 


tion in 


inclination” is indicated by the posi 


1 relative angle between two other 


polished arms which freely within 


filled 


Corning 


swing 
with 
200 


glass-bottomed case 


ity Dow 


econd 
Visco 


Fluid 


Silicone 


Ihe two cas¢ 
their gla window 
\ pair of photoelectric 


tween them 1 


mounted in the tool 


are 


facing one an 


lo 


wired 


cells 
geared and 
an and record changes in 
the tool is being lowered 


No. 76 


Silastic, the Dow Corning silicone rubber, keeps 
' stays 100 to 500 F 


withstands weather 


resilient from 


and chemicals 


ozone and corona; and is an ideal dielectric 


material. Properties of Silastic are fully detailed 


in new reference brochure No. 77 


ATLANTA * CHICAGO + CLEVELAND + 


Canada w ¢ ning § es Ltd., 


DALLAS * 


Silicone News 


FOR DESIGN ENGINEERS 


Increase Minimum Bearing 
Life from 3 to 36 Months 


Efficient design, long life and customer 


satisfaction may depend on solving a 
high temperature lubricating problem. 
Here's in metal 
a Ae 


was solved with 


how such a problem 


tempering turnaces made 
Holden Co. of Detroit 
i4 


Dow Corning Crease. 
Molten 


medium in 


salt is used the heat transfer 
Holden’s metal 
Maintained at 
700 F, the 


a pump submerged in the bath 


as 
tempering fur 
naces from 


300 to 


temperature 


molten salt is circulated 


by 


vertical shaft pump is driven by an electri 


motor located above the bath 


The efficiency of this design wa 


by 
the 


originally 


discounted, however higher) main 


tenance costs due to melting of 


the best organic greases and failure of the 
journal bearing 
after 


upporting the pump shaft 
Each 


four 


as little as 3 months of service 


bearing failure resulted in three or 


hours of downtime and lost production 


Three 
tarted u 
I he 
ince, 

\ tube 
cluded 


and one-half years ago, Holden 


44 


i bearing failure 


ing Dow Corning Grease 


re hasn't been reported 


and customer satisfa 


Silicone 


furnace 


tion is high 


CGsrease is now in 
lo 
Hol 


re plac ¢ d c 


with every 


I ipped 
issure il use 


fen ha on 


ventional bearing 
hitting with grease 


cups. These cups a1 


Continuous perform 


Oring 


1750) 


rf itl 


imbient 


No. 78 


DETROIT * LOS ANGELES * 


nto; Great Britain: Mid 


I he 


even | 


NEW YORK + 


Silicone Finish Adds Color 
and Life to Space Heaters 


Many manufacturers of domestic space 
heaters have adopted silicone finishes. 
Available in a wide range of decorator 
colors, these heat resistant silicone 
finishes bridge the gap between organic 
finishes which rapidly lose their attrac- 
tiveness at elevated temperatures, and 
more costly porcelain coatings. Here's 
from 


turer of space heaters, the Quaker Mfg. 


a report received one manufac- 


Co. Division of the Florence Stove Co, 


here has been a 


trend in our design 


of heaters toward en 
appearance 
certain 


parts in 


linishing 

ctional 
contrasting of 
g with the 


portion of 


colors formerly con 


mpra 


paint were the 


olor high temper 


worked 


Will i j oly 


No. 79 


ng prot lem 


DOW CORNING CORPORATION - Dept. 4503-A 


Midland, Michigan 


Please send me 


NAME 
TITLE 
COMPANY 

TREET 
CITY 


WASHINGTON, D.C. (Silver Spring, Md.) 


a 


n; France: St 
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Over-motoring to carry occasional overloads 


- 


is outmoded by silicone insulation! 


Once it was standard practice to install motors rated 
to meet peak loads. But today you can save money 
by using silicone insulated motors to match the 
average load, Their built-in service factor (ranging 


up to 50% ) will carry most intermittent overloads! 


Motors Insulated with Dow Corning Silicones Mean 


Lower capital investment and installation costs 
For every dollar sunk in unused motor capacity 


you also waste another $3 in installation and 
distribution service costs. 


More continuous production 


Motors insulated with Dow Corning. silicones 
give you maximum resistance to heat, moisture 
and corrosive atmospheres. 


Dow Corning Corporation, Dept. 4504-B Midland, Mich 


Please send me sources of supply for new Silicone 


(Class H) | Motors |} Transformers 


JO years Of prea. wn Aenwece! 
Automatic Transportation Company jo; dsea 


silicone insulation on all of the lift truck motors they 
have manufactured since 1946 
insulation contributes to longer life and can take 


because silicone 


harder abuse than other insulating materials In 
daily service these motors are constantly lifting capac 
ity loads and every time a truck climbs a 2% 
grade, the torque on its motor is doubled Yet, 
according to Auto- 

matic Transportation 

Engineers, in the ten 

years since adopting 

silicone insulation 

“we have never, to 

our knowledge, lost a 

motor due to insula- 

tion failure.” 


DOW CORNING 


SELL T&S 


DOW CORNING CORPORATION 
MIDLAND, MICHIGAN 
ATLANTA + CHICAGO + CLEVELAND + DALLAS * DETROIT 


LOS ANGELES * NEW YORK * WASHINGTON, D C (Silver Spring, Md 


CANADA: Dow Corning § 
GREAT BRITAIN. Midlan« 
FRANCE: St. Gobo 





ready” gages. Processing of any order 
is reduced to a minimum 

The beryllium-copper strip is said 
to be free from hard, abrasive oxides, 
due to a new pickling process. In addi 
tion, the beryllium-copper strip is solu 
tion-annealed in’ specially designed 
rapid quench furnaces. American Silver 
Co., 36-07 Prince St.. Flushing 54, N.Y 
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ee ad BU. OF ORD 


MINIATURE QUICK- 


DISCONNECT COUPLINGS sg ahh i Lan kere 
FOR HIGH PRESSURE ed heeds tiecal 


WT. 4.5 OL. 
SYSTEMS ee 
Quick-disconnect couplings ire suited 


for use in pneumatic, and hydraulic 
systems. Action of the small lightweight 
couplings Is positive valves are open 


when coupled and cannot be closed ~~ 


when disconnected, valves close auto 


matically. Couplings are repairable and to the DIEHL 


5 4 SERVO MOTOR FAMILY 
a 


The Diehl Servo Motor Family is expanding. Rapidly, too—because it’s 
twins this time! 

They’re not identical twins, to be sure—one’s a SIZE 11, the other 
SIZE 15, 400 cycle a-c induction servo motor—but both are built to 
exacting specifications, and both have all the fine family traits that mark 
all the Diehl Servo Motors ranging in power output up to 1 HP. Fast 
response... more power output... long life—yes, they have all the 
dependable qualities you look for in the servo motors you specify for 
automatic control systems. 


can be disconnected under pressure 
without loss of fluid, and operate with 
out impaired flow in either direction 
Specifications include: size; 246 in The SIZE 11, as either a six or four pole motor, has a locked torque (hot) 
overall length, 0.95 in. diam: weight of 0.63 ounce-inches minimum. The SIZE 15 motor, with either eight or 
1.24 oz (Type 200): 1.16 oz. (Type four pole winding, has a locked torque (hot) of 1.45 ounce-inches minimum, 
01): pressure. 1500 psi. maximum Check the other specifications below—you'll see how perfectly these new 
operating: flow , gpm. normal; and Diehl 400-cycle motors fit into your automatic control picture today, 
thread in. ANPT male and female 
Kastern Industries, 100 Skiff St.. Ham 
den 14, Conn 
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seeee eee SPECIFICATIONS Cees eeeeeeeeeene 


Diehl Number BISMI-1 BIIMI-1 Remarks 


Government Designation Mark 7 Mod 0 Mark 14 Mod 2 
Frame Size 15 iB 

Number of Phases 2 2 
Reference Phase Volts 115 115 

Control Phase Volts 57'A 57'A 


VIBRATION-RESISTANT 
SELF-LOCKING NUT 


Upper portion of Teenut self-locking 


Parallel connection 
115 115 Series connection 
Frequency (c.p.s.) 400 400 
Current Input at Stall 0.110 0.053 
Power Input at Stall 6.1 3.5 
Impedance at Stall 1030 2175 Ohms per phase 
Torque at Stall 1.45 0.63 Oz.-in, minimum 
No Load Speed 4800 620) RPM minimum 
Number of Poles 8 6 
Duty ot Stall Continuous Continuous 
Moment of Inertia 3.3 1.07 
Weight 7.3 4.5 


Amps. per phase 


nut incorporates a V-type notch with Watts per phase 


the circumference of the barrel com 


pressed inwardly toward the axis to 


Gm/cm ? average 
Ounces average 


SOCCER SERRE EERE HEHEHE EHH HHH EEE EEE EOS 
See eee eee eee eee Ee eee Eee 


seccccecccccessssssessses Ofher available COMPONENHS «+++ +eeeereereeeesseeeees 


A.C. SERVOMOTORS + A.C. SERVOMOTORS WITH A.C. TACHOMETERS 
° A.C. SERVOMOTORS WITH D.C. TACHOMETERS ° 
A.C. AND D.C, TACHOMETERS + D.C. SERVO SETS + RESOLVERS 


DIEHL MANUFACTURING COMPANY 


Electrical Division of THE SINGER MANUFACTURING CC 


7) 


Finderne Plant SOMERVILLE, N.J 


CEDING BACK COVER 





form a permanent set It is a one piece 
self-contained unit in which the self 
locking feature is an integral part of 
the design No nonmetallic materials 
or stamped parts are used 

Since the V-lock device does not 
rely on base load to obtain its friction 
grip, it may also be used as a stop nut 
(Indentations in base flange are weld 
ing bosses 


Pe | 2 a © 7 6 oa The V-lock Teenuts can be engineered 


in various shapes and sizes to. suit 

customers specifications, Carr Fastener 

TEE TURES ey tote 

31 Ames Rd., Cambridge 42, Mass 
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Bowmar Instrument specializes in the design INDUSTRIAL CONTROL 
and production of custom electromechanical DEVICES AND SYSTEMS 


equipment for modern control systems. Ex- 


DUAL LAMP INDICATOR 


perience ranges from the creation of single units to quantities of 10,000 
[Two independently wired bulbs are 


or more. When you need unsurpassed precision, performance and reli- incorporated in Model IF miniature 
ability in such devices, send your requirements to Bowmar. indicator light. Four different condi 


tions can be indicated. The dual lamp 


SEND NOW FOR ‘PRECISION ELECTROMECHANICAL COMPONENTS’ 
Catalog We 2400 


Mfrs. of Precision Speed Reducers, Gear Heads, Custom Electromechanical 6 in. thick. The re place ible plug 
Assemblies, Mechanical Counters, and Servomechanisms 7 


indicator is 1.80 in. long and mounts 


i 0.75-in.-diam hole in panels up 


... especially 
adapted to in bulb assembly contains two neon or 


two incandescent bulbs and is available 


automatic | in amber, red, blue, green, or clear 


The insulated case is made of black 


assembly nt a el 


Designed to meet military and com 


mercial specications this miniature 

processes ee Wisconsin Porcelain Com- indicator lamp is useful in computer 
pany’s manufacturing processes 

make it possible to obtain a great 

degree of accuracy on porcelain, 

refractory, steatite and filter body Kl Monte, Calif 
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control systems, and telemetering equip 


ment. Eldema Corp., 9844 Remer St 


The uniformity and toughness 
of Wisconsin ceramics give you 
a closer fit, faster assembly and 
reduced costs 


If you are redesigning your 
product our engineers can TEXTURED METALS 
recommend the proper ceramic 


Four new patterns have been added to 
body for your needs. 


a line of textured Rigid-tex metal 
Send us a sample or blueprint 


and tell us your requirements ; 
We will be glad to quote prices Box), with a maximum width of 
and delivery 


Among these is Pattern 1-SB (Shadow 


in. and a maximum pattern depth of 
Serving Electrical and Electroni 0.012 


in Lses include dial plate . 
Industries since 1919 


appliance trim and similar applications 


WISCONSIN Pattern 2-SB (Shadow Box) has the 


same motif as above but is smaller in 


PORCELAIN @ COMPANY size. Maximum width produced: 6 in 


115 Market St. \ third pattern, 1-BW (Basket 


Sun Prairie, Wisconsin Weave) is produced with a maximum 





it’s SEYMOUR NICKEL SILVER 
of courte! 


Take a close look at one of the ‘“‘scoops”’ or hooks — in the slide 
fasteners which play a key role in your daily living. 

The best slide fastener scoops are made of Seymour Nickel Silver flat 
wire. They are formed on high speed machines that produce up to 300,- 
000,000 of these tiny parts every day. Yet, so precise is the operation 
that tolerances are held to half-thousandths of an inch! 

Because its uniform composition and temper enable it to undergo 
precise forming on high speed machines, Seymour Nickel Silver meets 
these requirements perfectly. It will not discolor materials it is long 
wearing and corrosion resistant it has the necessary eye appeal. 
Best of all, it has the natural lubricity which makes fasteners work 
smoothly and without sticking. These enviable qualities have helped 
make Seymour the leading supplier of nickel silver wire for the slide 
fastener industry. 

Beyond that, Seymour’s readiness to produce nickel silver alloys in 
strict conformity to users’ needs has prompted many manufacturers to 


say... “SPECIFY SEYMOUR — You KNOW it’s good!” 


SEYMOUR 


THE SEYMOUR MANUFACTURING COMPANY 


8 Franklin Street, Seymour, Connecticut 
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OUTSTANDING PERFORMANCE 


Have made Durakool Tilt-Switches and 
Timer-Relays the Recognized Standard 


of Industry 


Now celebrating its 20th year, Durakool, Inc., is proud of the 
many records of achievement set by its mercury tilt-switches and 
timer relays 

The basic “Sealed under pressurized hydrogen” principle has been 
proved on thousands of applications. So successful have they been 
that they are now the accepted standard of the industry 


Millions of contacts or cycles without faltering 
Outlasts the normal equipment life 


Trouble free under every practical tempera- 
ture or humidity condition. 


The tougher the assignment, the more Dura- 
kools stand out. 


For detailed information about your exact application 
WRITE TODAY. 


DURAKOOL, INC. 
ELKWART, INDIANA, U.S.A. © 700 WESTON RO, TORONTO 9, CANADA 


urakool 


VISIT OUR BOOTH NO. 520 AT THE DESIGN ENGINEERING SHOW 
PHILADELPHIA, MAY 14-17 


width of 7 in. and a maximum pattern 
depth of 0.025 in. This metal basket 
weave design is recommended wherever 
a bold texture is desired. It can be 
furnished perforated for radio and TY 
speaker grilles 

Also available is a new small ham 
mered metal pattern. called Pattern 
2-HM. It has a maximum pattern depth 
of 0.008 in. and is produced in a max- 
imum 7 , In. width his pattern meets 
the needs for a hammered metal design 
smaller in size than the 1-HM pattern 
Rigidized Metals Corp.. 732 Ohio St 
Buffalo 3, N.Y 
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TERMINAL BOARD 
MOUNTING BRACKETS 


Ruggedized mounting brackets for 
terminal and resistor boards are formed 
from cold rolled carbon steel The 
cadmium-plated umits are used in pairs 
to mount either one or two terminal or 
ubassembly boards. They provide rigid 
upport, even under extreme conditions 
of shock and vibration 

Available in 4 sizes. the brackets will 
mount panels ranging in width from 


in Keach bracket will 


upport a load of 's lb when subjected 
to vibrational frequencies through 55 
eps with table excursions of up to 0.060 
in., or impact loads through 2000 ft-lb 
Raytheon Manufacturing Co., 190 Wil- 
law St., Waltham 54, Mass 
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HERMETIC SHORT-FORM 
TELEPHONE-TYPE RELAY 


Hermetically sealed short-form tele 

phone-type relay can be equipped with 
many spec ial construction features, in 
cluding copper slugs for time delay 

special contact materials, and high 
voltage insulation Designated the 
Series SE relay, d-c relay features fast 
operation and fast release, with a 


maximum of 10 form A or 6 form C 
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READER 


INQUIRY 


Sh 


I 


VICE 


For all the stringent 


requirements of 


MIL-1-18057 


BH ‘115T 


MIL-I-18057 ts a functional type test tor Class H 
Insulating Sleeving. It sets the standard tor performance 
of braided Fiberglas Silicone Elastomeric sleeving in 
electrical insulating systems subjected to high tempera 


tures and mechanical stress 


When you specity BH-LI51 Fiberglas Silicone 
Elastomeri Sleeving ic meets these high standards, 
Supported by long record of service in both military 


and industrial applications 


BH-1151 combines the superior qualities of Silicone 
Elastomer extreme low tempcrature and high 
temperature flexibility, resistance to degradation when 
exposed CO high temperature chemical mecrtness and 
resistance to crazing with the support, resistance CO 
cut-through and dimensional stability offered by the 


Dasie Fibe rvlas braid 


All ot the S¢ propertse » Are required DY MIL-I 1805 
and proot of BH-1151's ability to meet these standards 
is established by data obtained in each of the prescribed 


rest me tho Is ‘| he Gata shects are available on reque st 


EY, HARRIS MANUFACTURING Co 
Kyarclay Street 


HOHOCKEN 4 Le LePHONI 


O/f 


(ff f 
BENTLEY, HARRIS / // ,%) » yyy 
ZTE OYE 


/ 
- 


y” 
ipme 


SLEEVINGS 


217 





NOW 
Speed Production 


Slash Testing lime 


with 

LINK 209 
AUTOMATIC 
CABLE CHECKER 


New @asy-te e, the 

Link 209 Cable Checker cuts 
testing time half and gives 
surer, quicker circuit checking 
AUTOMATICALLY. It 
inspection, production, quality 
control and the engineering 


laboratory 


ideal for 


nexpens 

the Link 20° 

any point 

field to give 
yw-cost checking « 
Continuity betweer 

Shorts between a 
and the she 


rts betweer 


AVIATION, INC. 


BINGHAMTON 


NEW YORK 


Jer Inquiry Serv 
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RIGID THIN-WALLED 
CLASS H BOBBINS 


1 


thier 


locotoboar 


Kt 


I 


1 ana 
Irman 


BALLS: 


MADE OF STEEL, 
BRASS, BRONZE, MONEL- 
METAL, STAINLESS STEEL 


HOOVER 


The Aristocrat of 


Bearings 


BALL BEARINGS: 


AMERICA’S ONLY 
BALL BEARING WITH 
HONED RACEWAYS 


HOOVER BALL 


AND BEARING COMPANY 


ANN ARBOR, MICHIGAN 





TA emp at) 


CASE HISTORIES FROM 
MT, VERNON FILES 


‘New from carriage to keyboard, and years 
ahead in results, performance, design,” is how 
IBM describes its new electric typewriter. And 
as with any leader in manufacturing, ‘new in 
design'’ at IBM means best in manufacturing 
methods. That's why this electric marvel is 


assembly. Best of all is the complete service 
available from Mt. Vernon's coordinated de- 
signing, die-making, casting, and machining 
facilities, all under one roof, which can supply 
die cast zine and aluminum parts ready for use; 
reducing need for machining and finishing. 


housed in die castings. Note how only four 
strong, thin-walled, large aluminum sections are 
used to completely enclose the complex machin- 
ery in a handsome example of modern styling. 
Note particularly the accurately-fitting sections : 
and keyboard, and gracefully-rounded con- a | ite 
tours, always a delight to the eye, but often a ait iit HEE TH 
manufacturing headache. 1 


A switch to die casting or to a complete die 
casting service like ours, may be your next 
step. Let's discuss it. 


tine aia 
i Oe 


MT. VERNON 


DIE CASTING CORP. 


STAMFORD, 


Not so, however when you use Mt. Vernon 
die casting — the modern, high-speed, low cost 
production method that produces the most in- 
tricate parts, frequently so flawlessly perfect 


CONNECTICUT 
that only a final painting step is required before 


7." .4™ \ l ne ’ 
SALES REPRESENTATIVES 
Mr. William Savers Mr. Jerome J. Theobald 


Mr. Grant Eller 
6 East 194th St., Cleveland, Ohio 


Mr. David King 


230 Grant Boulevard, Syracuse, N. Y. 


READER INQUIRY SERVE AKDS 
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101 Briarcliff Road, Rochester, N. Y 


Mr. Arthur Diamond, Tools Incorporated 
86 Bethlehem Pike, Philadelphia, Pa 


COVER 


9 East Genesee St., Skaneateles, N. Y. 


Mr. George E. Hahl 


39 South Munn Ave., East Orange, N. J. 





NO. 1 
E OF SUPPLY 


SILver 


FOR INDUSTRIAL USES 


More than half a century of silver 
and silver brazing alloy research, 
development and fabrication, has 
established Handy & Harman as 
the place to go when you need 
silver in any form for industrial 
use or have a problem that 
involves silver. The forms listed 
are meeting present-day uses. 
They are immediately available. 
Handy & Harman is also prepared 
to develop and produce special 
alloys and forms to meet special 
requirements. 


WRITE US ABOUT YOUR 
SILVER REQUIREMENTS 


Our engineering and research de- 
partments are always ready to 
help you meet your particular 
silver needs. 


HANDY & HARMAN 


, 


\WANDY & HARMAN 
General Offices: 82 Fulton St., New York 38, N. Y 
OFFICES AND PLANTS: 


BRIDGEPORT, CONN. « PROVIDENCE, R. |. « CHICAGO, ILL. « CLEVELAND, OHIO « DETROIT, MICH 
LOS ANGELES, CALIF. « TORONTO, CANADA « MONTREAL, CANADA 


limit as to length, wall thickness, or 
size of core and flanges 

Close dimensional tolerances can be 
0.005 in. is normal while 
0.001 in. is possible. Laminated sili- 


cone glass cloth bobbins are said to 


maintained 


meet Class H temperature requirements. 
For Class B and intermediate applica 
tions polyester glass cloth or epoxy 
glass cloth are used. Silicone Insulation 
Ine 564 Third Ave New York 16, 
N. ¥ 
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QUICK DISCONNECT 
CONNECTOR 


Designed to meet need for a connector 
with quick connect, quick disconnect 
and automatic lock—-without the use of 
safety wire features—and yet equivalent 
to or better than the standard “AN” 
type in performance, cost and size, new 
quick disconnect connector has been 
designed with the use of spherical balls 
ind an annular groove 

Results of tests performed by an in 
dependent testing laboratory proved the 


connector to meet all the performance 


requirements of MIL-C-5015 plus more 
severe shock and vibration require 
ments needed for a specific application 

The plug is designed to engage the 
receptacle through a straight line axial 
motion without the use of screw threads 
When the plug and receptacle are fully 
mated, the spring loaded coupling ring 
snaps forward seating and holding the 
three spherical balls in position so that 
the plug is automatically locked to the 
receptacle. By means of an axial force 
on the spring loaded coupling ring. the 


plug may be unlocked and separated 





NAMAT 


R 


Can Solve Your 


Dynamatic electronic controls with their 
simplicity, low maintenance, Casy acces 
sibility, and small space requirements, 
when used with Dynamatic Eddy-Current 
Drives, provide the solution to most ad 
justable speed drive problems. 


Ihe excitation required by Dynamat 
eddy-current equipment is of very small 
magnitude compared to the drive capac 
ity. For example, a 440 watt control ts 
capable of controlling the torque or 
speed output of a 400 HP drive. Control 
and excitation power is taken directly 
from AC lines without the need of cum 
bersome and complicated convertors, with 
their installation, ventilation, and main 
tenance problems 


Since the control elements have a very 
high amplification factor, even the largest 
couplings may be easily and conveniently 
controlled with small adjusting poten 
trometers 


The small illustration shows the mini 
mum of typical components necessary to 
obtain adjustable speed with Dynamatic 
eddy-current equipment. Speed regulation 
requirements on the order of 1/10 of 1 
per cent of drive top speed are easily 
and economically accomplished with suit 
able control modifications. With low 
powered reliable electronic components, 
requirements to suit almost all drive 
problems are easily met without appre 
ciably increasing the cost or size of the 
control components. 


The following outline of operation will 
indicate the many advantages of this 
Dynamatic control equipment. 


EATO 


\DER INOLUII EKRVICE CARDS, PRECEDING 


ELECTRONIC 
CONTROLS 


Adjustable Speed Problems 


Standard electronic control package with hinged cover and 


chassis for 


resistors and 


sy accessibility to control components. All 


condensers are embedded in an easily re 


placed assembly. The drive motor starter can also mount 


in the control 


Direct current excitation applied to the 
Dynamat Drive coil modulates the 
strength of the magnetic fields and con 
sequently, the amount of torque devel 
oped at any rate of slip between the 
rotating input and output members. So 
that the drive may satisfy load and speed 
demands, this direct current must be 
varied automatically 


Because of the drive's small power de 
mands, rectification of easily available 
alternating current to direct current is a 
simple procedure. A_ gas-filled thyratron 
tube is all that is needed to accomplish 
the conversion from AC to DC. A recti 
fier used in conjunction with the thyra 
tron tube, plus the highly inductive eddy 
current drive coil, provides a smooth 
flow of direct current as required by 
the drive 


To obtain desired performance, a means 
of varying the amount of current to the 
drive coil must be provided. The thyra 
tron tube provides this function in that 
the grid of the tube, influenced by an AC 
rider wave imposed upon the DC grid 
voltage, permits a smooth change in 
drive coil voltage from zero up to the 
available maximum 


enclosure, which measures 25” x 19” x 14” 


A permanent magnet alternator, driven 
by the output shaft of the Dynamatic 
Drive, generates a voltage in direct pro 
portion to speed, This voltage directed 
to the electronic control is utilized to 
maintain pre-set speed With a reduction 
in load, speed tends to increase, but the 
generator signals the control so that the 
drive coil current slowing 
down the unit. Conversely, should the 
load increase, the drive tends to slow 


dec reases, 


down so that the generator signal to the 
electronic control automatically increases 
the current, permitting the drive to re 


turn to the pre-set speed 


Speed and load (current) control are two 
of the standard types of electronic con 
trols available. Because of the almost un 
limited uses and adaptations of electronic 
components, many ope rations can be con 
veniently controlled, such as tension, 
acceleration, braking, threading, jogging, 
speed matching, and many others where 
an electrical signal can be fed w the 
control equipment 


Send for our 16-page Illustrated 


Bulletin on Electronic Controls 


DYNAMATIC DIVISION 
MANUFACTURING COMPANY 


3307 FOURTEENTH AVENUE 


BACK COVE! 


KENOSHA, WISCONSIN 
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Here’s how a LEDEX 
ROTARY SOLENOID operates... 


The magnetic pull moves the armature along the Solenoid 
axis. This action is efficiently converted into a rotary motion by 
means of ball bearings on inclined races. The inclined ball 
races are made to compensate for the magnetic pull increase 
as the Solenoid air gap closes, thereby providing substantially 
equal starting and ending torque during the rotary stroke. The 
rotary snap-action power of the Ledex can be efficiently har- 
nessed with a minimum of linkages, through the use of one 
or more standard features available on all models. 


v 


Here’s why 1 
LEDEX ROTARY aI a av: 
SOLENOIDS ore sO Pe 


dependable! 


As can be seen from the exploded view, Ledex Rotary Sole- 
noids are simply constructed with few moving parts. All parts 
are manufactured to exacting tolerances and are carefully in- 
spected and assembled. The copper wire coil, the heart of the 
Solenoid, was developed especially for this product. It is wound 
by a precision winding process that puts a maximum amount of 
magnet wire into available space... giving tremendous power 
to compact Ledex Rotary Solenoids. 


Basic sizes of LEDEX ROTARY 
SOLENOIDS to choose from! 


cecCeLd. 
a a ek a 


Diameter inches 1% 1% 2% 2% 3% 
Torque Ibs.-inches : 1.7 4.0 7.5 25.0 54.0 


Torque values for normal intermittent duty and 45° stroke. 


‘ a 
( y = 


Engineering data is available upon request. 


WRITE FOR DESCRIPTIVE LITERATURE TODAY! 


LG y INC. 
123 WEBSTER STREET, DAYTON 2, OHIO 


IN CANADA, MARSLAND Engineering Lid., KITCHENER, ONTARIO 


from the re eplas le in one simple mo 
lien 

Only one quick simple motion is re 
quired to engage and lock or unlock 
and disengage, the plug from the 
receptacle without the use of tools or 
safety wire The connector is said to 
meet the performance requirements of 
MIL-C-5015 

Because standard AN type. inserts 
are used, the connector can be made 
available in all styles. sizes and insert 
arrangements with a minimum of tool- 
ing. There is no significant change in 
cost, size or weight as compared to the 
standard AN type connector. The quick 
disconnect feature is ideal for applica 
tion in “hard-to-get-at” locations. Gen 
eral Electric Co.. 1 River Rd., Schene: 
tady 5. N. Y. 
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JAN-TYPE SILICON 
POWER RECTIFIERS 


Types IN254, IN255, and IN256, re 
cently incorporated into MIL-E-1B, are 
now available The miniature silicon 
rectifiers have peak inverse voltage rat 
ings up to 600 volts. and will handle 


5 
(y 


el 


up to 400 ma at 135 C. No voltage or 
current derating is necessary through 
out thei operating temperature range 
of 5 to 135 C 

Stringent environmental specifica 
tions, including 500 g shock test and 
5000 g centrifuge test are said to 
insure reliability under severe operating 
conditions 

\pplications: power supplies, mag 
netic amplifiers and other rectifier ap 
plications. Transitron Electronic Corp 


Melrose 76 Vass 
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ASBESTOS-PHENOLIC 
MOLDING COMPOUNDS 


Asbestos-filled high heat resistant, 
phenolic molding compounds Style LS- 
9178 contains extra long staple asbestos 
fibers. Style LS-9179, which contains a 
minimum of 80 per cent spinning fibers 
with 20 per cent organic carrier fibers, 
is not as heat-resistant or as strong 


Except for physic al properties, which 
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In actual tests... st aliens 


Ay 
% 


International ° 


° * Manufactured under U.S. Army 

Signal Corps Reduced Inspection 

e Sanne ! } ) a 1 SAS Quality Assurance Plan RIQAP 
international qualifies for this 

honor plan through years of con 

stantly supplying products of 

> Le S high quality, equal to or better 
belenlertns bbe expectancy than the Accepted Quality Level 


established by the Government 


of 100,000 hours! 


More that individual conducted | either the | vowder or the 


LIFE TEST REPORT CURVE n International Le Se ‘ Laboratori i ‘ in be used in accordance 


ve startling standar of life expectanc 


ynmendations of the engi 
or your rectifier a lications. Interna Ce! ( irtment, Such versatility of 


tional Selenium Rectifie indicate onti rod contribute to the most prac 


ial operation for the e¢ ( | ctifier ipplic ition 


working da up t h I ri ti most 


rectifier user 


Thi iT il) chi ul ‘ I I 0 iit S. Arm 


oft creati 


PERCENT OF INITIAL OUTPUT % 


Program 


‘00 ‘906 16000 100,000 kill used in International's R \ countle housands of rectifier 
HOURS OF OPERATION = 


Development prograi 
PERFORMANCE CHART 


The chart above graphically demonstrates the life ex f | a | 
pectancy of International selenium power rectifiers of production have OCT 


| ! 
ces of each project ill rece 


international manufactures a complete line of sele International's manuf turing facil the A ica n Advisory De pt for an ex 
nium and germanium power rectifiers, diodes, car P 
tridges, photovoltaic cells —the widest range in the the prod iction 


ind practi al recommendation 
industry! 


international Rectifier 


S 2 AF © Oo N 


EXECUTIVE OFFices ' SEGUNI & ’ RNIA Pre On 8.628 














here’s engineering data 





on Sprayed Metals 
in electrical and 


electronic equipment 


A Metallized zinc provides 
low-cost, efficient 
shielding for component 
of Dictaphone dictating 
machines 


A Metallized copper on ceramic 
base resistors permits 
soldering of pigtails. Photo 
courtesy Friez instrument 
Division,Bendix Aviation Corp. 


<@ \,” of sprayed lead or 
this cast iron x-ray housing 
protects operator from radiation 
Any thickness can be applied 
Photo courtesy Metal Spraying 
Corp., Milwaukee, Wis 





Modern metallizing sprayed metal— has found many appli- 
cations in the production of electrical and electronic equip 
ment. Originally metallizing was used to provide a soldering 
base on non-metallic materials in components such as resis 
tors, capacitors and meter faces. Today, its use has spread to 
applications in shielding, the production of other types of 
electrically reflective surfaces and in the replacement of wired 
circuits FREE 


We have prepared a bulletin which illustrates and 
describes a wide range of these applications. It also 
provides engineering data on bond strength on metal 
lic and non-metallic materials, conductivity charac 
teristics, permissible coating thicknesses, circuit tests 
as well as a description of surface preparation and 
spraying methods. A copy of Bulletin 120 “Sprayed 
Metal Coatings,” will be sent on request without charge 





Metallizing Engineering Co., Inc. 


Westbury, L. I., N. Y. ¢ Great Britain; Chobham near Woking 
CORO eeeeenaeanaeaaaaaaaaaaaanaaaaae 


1113 Prospect Avenue 
Westbury, Long Island, New York 


Please send me Bulletin 120 


NAME 


TITLE 





COMPANY 


ADDRESS 


cITy ZONE STATI 
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apply to Style LS-9178, the following 
molding compound data is representa- 


tive of both Style LS-9178 and Style 
LS-9179: 


Molding temperature 260-300 | 


Molding pressure 200-3000 psi 

Molding time .... 15 min and up 

Bulk factor ss 8 to 103] 

Resin content .. 36-42 per cent, 
by wt 


( ltimate flexural 
strength 32,000 psi 

blexural modulus of 
elasticity caine 


&. 


7 x 10° psi 

[he properties listed were obtained 
from tests conducted on Ye in. thick 
panels cured at 700 psi and tested in 
weordance with Federal Specification 
L.-P-406b. The straight line section of 
the load-deformation flexural curve is 
it least of the load 

The resin content and volatility of 
these compounds can be varied to pro- 
vide various molding or flow conditions. 
lo develop maximum strength and 
dimensional stability, molded parts 
should be post cured. Time and tem- 
perature for post curing depend on the 
thickness and shape of the part. Ray- 
bestos-Manhattan, Ine., Plastic Prod- 
ucts Div., Manheim, Pa 


Circle No. 56, Reader Inquiry Service Cards 
preceding back cover 


MIL COUNTER 


Now in production, mil counter Model 
1864 has four drums and provides 10 
counts on its unit drum for each revo- 
lution of its input shaft, from which 
upward counting takes place through 


clockwise rotation. The counter can be 





supplied with left and right, or left 
hand shafts in any lengths specified. 
Overall dimensions, exclusive of shafts, 
are: 27440 in. in length, 144 in. high, 
and 174 in. wide. 

Counting from 0 to 6399 mils with 
return to 0, the counter is reversible 
at any point in its complete cycle, and 
is rated at 1800 rpm. It may also be 
furnished with maximum indications of 
3199 mils. The unit is equipped with 
Oilite bearings, but ball bearings may 
he specified. 

Corrosion resistant construction is 
featured throughout: The housing is 
anodized aluminum; other parts, includ- 
ing gears and shafts, are Parkerized 
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Factors Determining the Choice of 


HOWARD FRACTIONAL H.P. 
INDUCTION MOTORS 


The increase in the use of Howard Induction Motors results from the overall 
superior performance characteristics of Induction motors over Series and 


Shaded Pole types. 


basically Howard Induction motors 
100 have the following advantages: 


% TORQUE TORQUE TYPE MOTOR 


TORQUE TYPE MOTOR Less maintenance—no brushes to wear, parts subjected to less wear. For 
POWER: AC 50 to 60 cycles applications where maintenance is difficult to handle. 
CHARACTERISTICS: 


No Load speed is determined by number of poles, with a cations with exacting timing requirements where load or power supply are 
No Load ship of approximately 5 
not constant. 


Constant speed under increasing load or varying power supply—for appli- 


Full Load speed decreases with an increasing load. De 
signed to operate at approximately 30% tul ad slip 
. Extremely quiet operation both mechanically and electrically—for applications 
0 breakdown torque 


ere noise leve ‘ e ceptionally k ofessional tape recorders, et 
4. Starting torque high approximately 125% full load where noise level must be exceptionally low, professional tape r yrders, 
Low external field, in many cases ft iiring no magnetic shielding 


Good efficiency up to 50% as ag 4 maximum in Shaded Pole motors 
and 65% in Series motors 


High power factor up to 85 
No radio or TV interference 


for appliances and other home use applic ations 


Good starting torque 
Reversible in motion and reversible from rest 
Wide range of H.P. ratings (1/8 to 1/1400) and gear ratios (2:1 to 3600:1). 


Howard Induction Motors are currently used in a wide range of applications— 
business calculators, tape recorders, facsimile equipment, blowers for micro- 


wave relay stations, radar, projectors, teleprinters, gyro drives, automation 
instruments, et 


Howard Induction Motors are available in Torque, Induction Capacitor Run, 
Hysteresis Synchronous and Reluctance Synchronous types. Costs are mod- 
erate but depend upon quantity. For full information on Howard Induction 
Motors, write for bulletin 56A 


7s 
% TORQUE INDUCTION CAPACITOR RUN TYPE MOTOR 


INDUCTION CAPACITOR RUN TYPE MOTOR 
POWER: AC 50 to 60 cycles. ee ae Soa poomannety lubric ote, 
ealed and shielded or sleeve bearings with large 
CHARACTERISTICS: felt oil reservows with oil return system (shown) 
1, No Load speed is determined by the number of 5 ; Sleeve bearing motors can be provided with ball 
no load slip of 2 to 4% a8 = thrust bearing for vertical operation or thrust 
Constant Full Load speed, with a full load slip of approx loading 
mately 10% . 
on aa t . tely 200% full | 4 slot lamination design for quiet, cool operation 
os down torque—appr Se a : ; ina oad Stamped from high grade electrical steel 
4.3 tc i 5% full loac 
ee eee eee ee eee " Rotors dynamically balanced, skewed to give uni 
form torque characteristics with change of rotor 
: angle 
HYSTERESIS SYNCHRONOUS TYPE MOTOR 
Windings of heavy Formex insulated wire, im 
POWER: AC 50 to 60 cycles. pregnated and baked with top grade electrical 
CHARACTERISTICS: varnish 
1. Synchronized speed, determined by number of poles 
Starting torque equal to Full Load Torque 
Quiet operation 


Case of sturdy, rigid casting always 


Mounting pads with holes drilled and tapped cast 
on frame. Special face mounting end bell available 
7. Internal fan for cooling 


RELUCTANCE SYNCHRONOUS TYPE MOTOR 
POWER: AC 50 to 60 cycles. 


: fae wie 
CHARACTERISTICS: j po Den 
1. Synchronized speed, determined by the number of poles ested 
2. Starting Torque Low, 50 to 75% of Full Load “4 = 


OTHER HOWARD MOTORS: UNIVERSAL 4 D.C.—1/200 to 1/2 H.P. * SHADED POLE 
1/2000 to 1/10 H.P. * SERVO MOTORS + GEAR MOTORS + BLOWERS 


DEPT. EM-4 + HOWARD INDUSTRIES, INC. + RACINE, wis. 
SALES OFFICES: 208 S. La Salle St., Chicago 4 


942 S. La Brea Ave., Los Angeles 36 « Room 4822, Empire State Bidg., New York 1 


" - = 
DIVISIONS Ne ELECTRIC MOTOR CORPORATION (&) cveronm MOTOR COPPORATION (wen) RACINE ELECTRIC PRODUCTS 
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TUBE SOCKET 


biases LE 


this Ail) aid) 


ADJUSTABLE CAPACITOR 


ADJUSTABLE RESISTOR 


ie) | Tava | 


BRACKET 


4 





Look what YOU can have in Centralab 


Packaged Electronic Circuits 


ea 


art 





nts ab A DIVISION OF GLOBE-UNION INC, 


us 4 


VARIABLE ENGINEERED 


RESISTORS ceRaAMICS 


Take a look at the many features that can 

be built in CRL’s versatile Packaged Electronic 
Circuits. Pictured are some special assemblies 
that illustrate the use of 


Fixed and adjustable resistors 
Fixed and adjustable capacitors 
«a» Inductance 

Specialized switches 

Wiring 

Suilt-in tube sockets 

Mounting brackets 

Miscellaneous hardware 


Only Centralab P.E.C.* can accomplish such 
a variety. Over 160 standard P.E.C.* designs 
are available for your immediate use. For 
special requirements, call on Centralab 
engineers but early in the planning stage, 
before you've “frozen” your design 


Remember this is not a laboratory curiosity 
Over 55.000.000 are in use today 


Write for technical bulletin 42-227 


*Trademark 


962D Fast Keefe Avenue © Milwaukee 1, Wisconsin 


In Canada 804 Mc. Pleasant Road, Toronto, Ontario 





bd “ 
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oe ae om 
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or passivated stainless steel counter 
drums are anodized aluminum (black 
with numerals 5 inches high, en 
graved O20 in in line thickness 
The unit will withstand 50 hr salt 
“pray tests nd will operate in a tem 


perature range trom 5 to 85 C., with 
out sacrifice of life or perlormance 
Applications include systems in which 
iigular indications must be expressed 
in mils instead of in degrees, including 
fire control systems. Bowmar Instru 
ment Corp., 2415 Pennsylvania Street, 


Fort Wavne. Ind 


Circle No. 57, Reader Inquiry Service Cards 
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MINIATURE ALTITUDE 
SWITCH FOR CONTROL 
CIRCUITS 


Designed for instantaneous automat 
control of aireraft electric or electroni« 
circuits, miniature Barometric Pres 
sure Switch Model GB-300 permits 





eo) 


’ nl -s 


maximum control at all times, under 


all temperatures and altitudes from 1000 


to 50,000 ft, with an unusually small 
differential. Weight is 1%4 to 2 oz 
Gorn Electric Co., Inc., 845 Main St., 
Stamford, Conn 


Circle No. 58, Reader Inquiry Service Cards 
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HARDENED, GROUND AISI 
1060 STEEL 


Designation “60 Case” identifies a line 
of long. round, hardened bars designed 
for use as guide rods, shafts, rolls 
piston rods, axles, ete. Material is AISI 
1060 steel which has a surface hard- 
ness close to 60 on the Rockwell C 
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Heavy, felted asbestos walls are applied over and under the varnished cambric 
tapes then thoroughly impregnated then the impregnated asbestos is com 
pressed to a dense, homogeneous wall that ensures long cable life. 


These Flexible Felted Asbestos Walls in Rockbestos A.V.C.° 
Motor Lead and Apparatus Cables... 


keep your equipment operating dependably 


The dense, felted asbestos walls, thoroughly-impregnated with selected com- 
pounds, are the reason why Rockbestos A.V.C. Motor Lead and Apparatus 
Cables give such outstanding service in all types of equipment . . . will add 
dependability and longer life to your products. 


These homogeneous ‘seamless flexible asbestos walls” seal the varnished 
cambric from air and moisture .. . provide long-lasting protection against 
conductor-heating overloads and high ambient temperatures. They add 
strength against damage from flexing. And because these cables won't dry 
out with heat or age, won't rot or bloom from contact with oil or grease, and 
won't burn or carry flame, they give you wire “performance protection 
that will help your equipment give the type of dependable operation for 
which it was designed. 


To find out more about Rockbestos trouble-free Motor Lead and Apparatus 
Cables, write or call the Branch Office nearest you. 


ROCKBESTOS PRODUCTS CORP. 


NEW HAVEN 4, CONNECTICUT 


NEW YORK « CLEVELAND e« DETROIT «© CHICAGO « PITTSBURGH «+ ST.LOUIS «* LOS ANGELES * NEW ORLEANS « OAKLAND, CALIFORNIA 
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scale and is precision ground to stand- 
ENGINEERING | Wien 

Long-round parts which should have 

K. IN O™WC7AZT ELO WJ, ! a hard wear surface can easily and 

- economically be furnished from 60 

Case material. The special techniques 

and equipment developed result in 

minimum distortion. Finished material 

is available in initial standard sizes 

from a nominal diameter of 14 to 4 in. 

Maximum length varies from 8 to 14 ft, 

depending on the diam. Depth of hard 

ness ranges from 0.040 in. min in the 

smallest diameter to 0.100 in. min in 
the largest diam. 

An inventory of standard sizes is 
maintained. Thomson Industries, Ine.. 
1209 Plandome Rd., Manhasset, Long 
Island, N. Y. 
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General Industries SUBMINIATURE GERMANIUM 


FRACTIONAL HP. MOTORS Sree idiisidcunk ingen 


subminiature germanium diodes are 

1/40 HP. to 1/1100 HP. available in most standard types. as 

well us in a series of special high 

Engineering Know How... means efficient conduction types signified by certain 


“DR” numbers. Some diodes in the DR 
performance and longer life... a prime factor 


in every Gl FRACTIONAL HP MOTOR. 


™ Engineering Know How is just one of the reasons why so 
many original equipment manufacturers have come to rely 
on Gl. They know that a GI 1 40 hp to 1/1100 hp motor 
will “hit the specs’’ every time; there's no “almost” about 


a Gl fractional hp motor. Manufacturers like General In- 





dustries’ free design consultation service and right-on-the-dot 


251 W 19 St.. New York Il. N. ¥ 


Circle No. 60, Reader Inquiry Service Cards 
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deliveries, too. When you have a fractional hp requirement, ae — an operating — 
' + . . o ’ can deliver a minimum oO 
you'll find that your best bet is to... specify Gi! milliamp at 1 volt, with reverse leak- 
° . . ages as low as 20 microamp max at 
100 volts. The high-conduction diodes 
. . 4 are useful in computers and other 
. ° equipment. Radio Receptor Co. Ine 
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MODEL B ; MODEL A > MODEL C . MODEL E 


4-pole 4-coilshaded «+ 2-pole, shaded pole «+ 2-pole, shaded pole 4-pole, shaded pole 


pole AC Induction * AC Induction Type { AC Induction Type . AC Induction Type 400 CYCLE POWER SUPPLIES 
Type . ° ° 


COPS TE SESE SESH S EES ES EE SESE OREO SEES EE EE ESS SESE EE SHEE EH ES OS OE SHEE SESE EESESES *« Compact 2-bearing, 100-cycle, motor- 
: alternator sets are supplied as a com 
plete package with the static excite: 


and voltage regulator mounted in 


al 





24 volts) 


: Write for Complete small cabinet on top of the machine 
*) . Specifications and These units feature a new alternator 
aii Quantity - Price 
; Quotations! 
MODEL O ; MODEL D -" MODEL F : 
2-pole Capacitor 5 4-pole 4-coilshaded { 2-pole, shaded pole ° 
Reversible Type AC pole AC Induction * AC Induction Type * 
only (for 6, 12, of ¢ Type = 





DEPARTMENT GL ¢ ELYRIA, OHIO 
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~ STOP NUT? 





What’s special about 


this 


Several things make this nut unusual. 

For instance, you can “stop” it at any position 
on the threaded length of the bolt . . . or 
wrench it tight against the work where it 
protects bolt threads against corrosion and 
prevents liquid leakage. No matter where you 
leave it on the bolt, it will remain tight in 
that exact position, even though you subject it 
to heavy vibration and shock loads. But 

use a wrench on it and it comes off as easily 
as it went on. The red locking collar is 
nondestructive —does not gall bolt threads 

or remove plating. You can remove it and 
re-use it again and again. 


What gives it its grip? 


1 The locking collar is 
unthreaded and elastic. 
It has an inside diameter 


a 


smaller than the major 
diameter of standard bolts. 












Ne 


2 The bolt impresses a 
mating thread into the 
collar and the resulting 


8 
~— 






compressive forces exert 


Ws 


a constant friction grip 
on the bolt.... 


OS 


"nl 


3 and exert a downward 
thrust bringing the 
lower flanks of the 

bolt thread into firm 
metal to metal contact 
with the matching nut 
threads, eliminating 
normal axial ploy 


4 Nut is removable and 
reusable the Red 

Elastic Collar retains 

its grip after repeated usage. 









Will it hold under ALL conditions? 


The locking principle of the Elastic Stop® nut has been tested 
and proved by over 25 years of actual field service. Elastic Stop 
nuts are used on locomotives and pile drivers. They fasten 
hedge shears and harvesters, drilling rigs and washing machines, 
trucks and roller skates. And no Elastic Stop nut customer has 


ever stopped using them because of unsatisfactory performance. 


What about sizes and materials? 


Elastic Stop nuts are available from a watchmaker’s 0-80 all the 
way to 4”—in materials that include stainless steel, brass, alumi 
num and other alloys. Protect your product with “fastener in 
surance.” Try Elastic Stop nuts on trouble spots, whether to 
protect expensive heavy equipment from costly downtime or to 
guarantee the accuracy of delicate electrical equipment by main 
taining precision adjustments. We'll supply free test samples, 


ELASTIC STOP NUT 
CORPORATION OF AMERICA 


Dept. N82-422, 2330 Vauxhall Road, Union, N. J. 


i ELASTIC STOP nut bulletin Here is a drawing of our product 
] What self-locking fastener would 
j you suggest? 

| Name Title 

i Firm 

Street 

« City Zone State 





Versatile 
‘DIAMOND H’ 
Relays 





Handle Many Different Jobs 


“Diamond H” Series R hermetically sealed aircraft type relay 
perform outstandingly over ich a broad are that they are 
frequently used to do many different types of jobs in a given 
application. For example, they give excellent reliability in dry 
circuits yet will carry up to 10 amperes in power circuits 
or even 20 amperes for reduced hfe requirement 

Savings inherent in uniform size and mounting arrangements 
for one relay family can be multiplied by the lower inventory 
of spare parts needed when a single model is used for two or 
more functions. Matching or surpassing requirements of USAF 
Spec. MIL-R-5757B as well as important provisions of MIL 
R-25018, tens of thousands of Series R 4 PDT and DPDT 
relays are in use, engineered for 

Various brackets of vibration resistance from 10 to 2,000 ep 
temperature range from 65 to 200° ¢ coil resistance 
from 1 to 50,000 ohms, operational shock resistance of 30, 40 
or over 50 “G”"’ and mechanical shock resistance to 1,000 “G’ 
contact capacities from 350 V., D. C 4100 MA, to 10 A., at 
30 V., D. ¢ is well as signal circuits 


For complete information, senc 


1 for a copy of Bulletin R-250 


THE HART MANUFACTURING COMPANY 


211 Bartholomew Avenue, Hartford, Conn. 


Teast 
LEAKAGE 


Electrical 


¢ SHORTS 


BREAKDOWN 


with 


**HYPOT” 


JUNIOR S 


HIGH POTENTIAL 
TESTING 
INSTRUMENTS 


@ ONLY ONE instrument necessary to make 


high potential tests for leakage, break 
down or shorts! 
@ PORTABLE, with rugged steel case 


Operates in any position! 


@ SAFE to use, with rugged test leads, current 


limiting transformer, grounded case! 


@ SIMPLE 


complete test! 


only three easy steps to make a 


ASSOCIATED R 


Precision instruments Since 1936 





3754 WEST BELMONT AVENUE ~~ 


Export Dept., 


230 


Write for 
Bulletin 4A 






@ VISUAL INDICATIONS from neon lights 
give positive test results. Audible test indi- 
cation for leakage also available 


@ RANGES 0.1500 to 0-10,000 V.A.C. output 
Other “Hypots” to 100,000 V.A.C 
at 10 KVA 


output 


@ WRITE for complete data on “HYPOTS” 


for your jobs 


Ta) y, 


SOLE 


CHICAGO 18, ILLINOIS 


308 West Washington Blvd., Chicago 6, Illinois 





of mono-coil design, static d-c excite 
magnetic-amplifier type voltage regula 
tor, permanently lubricated ball bear 
ings, and dripproof enclosure. Other 
features include 2 per cent voltage 
regulation and a recovery time ol 
0.25 sec or less 

The units, designed to provide an 
economical source of dependable 400 “a 
cycle power, utilize a rugged squirrel] 
cage induction motor driving unit. 

With the standard induction motor 
drive, frequency regulation is 406 to BR: 
118 cycles. These units may be operated 
on either 208, 220, 440, or 550 volts 
60-cycle power, and are now available 
in 3 phase outputs from 500 watts to 
5.0 kw. The Hertner Electric Co., 12690 
Elmwood Ave., Cleveland 11, Ohio 

Circle No. 61, Reader Inquiry Service Cards 

preceding back cover 

RECTIFIER FOR 
PRINTED-CIRCUIT USE 
Miniature selenium rectifier with spe 
cial snap-in terminals is designed for 
printed wiring boards. The terminals 
snap into the printed board easily, but 
with sufficient mechanical rigidity to 
hold the rectifier firmly in place, mak 
ing soldering necessary only for good 
electrical contact 

Rectifiers, currently available in pro ‘ 


duction quantities, are the half-wave 
stack types BYIB and 8JIB, rated at 
20 ma and 65 ma, respectively, at off 
load 


temperature of 45 C 


the-line voltages, with capacitive 


in an ambient 
Both stacks 
holes spaced on 27/64 in. centers. Semi 
Div., Radio Receptor Co 


19 St.. New York 11, N.Y 


62, Reader Inquiry Service Cards 
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, »~» 


mount in 3/32 in. diam 


Conductor 
Inc., 251 W 


Circle No 


SILICONE RUBBER 
COMPOUNDS WITH 
IMPROVED TENSILE AND 
TEAR STRENGTHS 


[wo new silicone rubber compounds 
known as ( ohrlastic Hi 655 and H1 
666, feature substantial improvement 


in tensile and tear strengths as well 
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INDESTRUCTIBLE DIE CAST 
ALUMINUM ROTOR 


BLOWER HOUSING 


HEAVY DUTY THREE PHASE 
INDUSTRIAL FAN MOTOR 


SPECIAL STATOR 
FOR HIGH REVERSALS 


THE LOUIS ALLIS CO. 


MILWAUKEE 1 





as in elongation properties. They also 
possess such inherent advantages o 
silicone rubber as immunity to ozone 
deterioration, high and low tempera- 
ture flexibility and non-stick surface. 
Typical characteristics of HT 655 ir 


‘ lude 


Tear strength psi 
at rm. temp 
at 400 | 


Tensile strength, psi 
at rm. temp 
at 400 Ff 


Klongation, per cent 
at rm. temp YOU 
it 400 | 390 


(,rade HT 655. a 50 durometer methy! 
base material, is particularly designed 
for high temperature work and will 
remain flexible at 65 F. The HT 666 
it 60 durometer methyl phenyl base 
material, has original properties equal 
or better than those of HT 655 in tear 
resistance slightly lower in tensile 
strength and elongation. It is said to 
have excellent low temperature flexi 
bility at 100 f 

The silicone rubber compounds owe 
their greater strength and = abrasion 
resistance to the use of an ester coated 
fine silica filler developed by Du Pont 
called Valron. Attempts to use Valron 
as a reinforcing material for silicone 
rubber have been hindered by its rapid 
cure and its tendency to overcure at 
high temperatures. This problem has 
been eliminated in Cohrlastic HT 
655 and HT666 by the inclusion of an 
inhibitor which counteracts this effect 
The Connecticut Hard Rubber Co., 419 
be St.. New Haven, Conn 
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KESTER FLUX-CORE SOLDER saves plenty of time LOW-FREQUENCY MOUNT 
OFFERS HIGH DAMPING 


sy 


on every job because it’s work-formulated to 
Low-fre quency vibration disturbance 


WES 


increase soldering speed and efficiency. That’s 
common to industrial and laboratory 


why everyone's switching to Kester ... the equipment is said to be controlled with 


<SSSs 


ill-metal Type W227 unit mounts. Use 
is made of manufacturer's Mel-L-Flex 


\ 


ll 
AY 
Ne 


right name to remember for top quality solder. 


NW 


$t 
| 


THIS IS IT the informative 78 page Kester textbook 
“SOLDER .. . Its Fundamentals and Usage.” Send today! 


elements, fabricated of stainless steel 
wire, which are said to provide effec- 
tive resilience with a high degree of 


damping 


COMPANY 4209 wrightwood Avenue, Chicago 39, Illinois Designed for a static load deflection 


Newark 5, New Jersey + Brantford, Canada of 2)% in., this mount has overload 
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Extremely long life. ..with no maintenance 
problems. Thousands of voltage / amperage com- 
binations available. Sizes from 11/16” square 
cells to giant 6” x 10” plates... Federal can 
provide a power rectifier for almost every type 
of industrial and military equipment. 


High-Voltage Stacks 
a; y 
eae; ™~ 
eam ee en ome 
ee 


250 to 5000 volts/5 to 40 milliamps. Encased 
in paper, glass, Bakelite, nylon, or metal tubes. 
Simple fuse-clip mounting of ferrule terminal 
types. Also, hermetically-sealed types. Uses: 
CRT high-voltage supplies, photoflash, insula- 
tion testers, etc. 


High-Temperature Stacks 


For maximum operating life at ambient tem- 
peratures up to 150° C. A full range of voltage / 
current combinations for medium and high 
temperatures. Ideal for aircraft and military 
equipment. 


Magnetic Amplifier 
Rectifiers 


Selenium cells and stacks precisely manufac- 
tured, tested, and selected to assure a high de- 
ree of stability and very low reverse current. 
or use with saturable reactors, regulated DC 
power supplies, etc. 


Maximum resistance to impact, acceleration, 
and vibration. Complete protection from harm- 
ful atmospheric conditions. Other electronic 
components may be encapsulated with recti- 
fier to form a rugged, replaceable “potted” 
circuit. 


INDUSTRY and DEFENSE 


Loox ro Sodera/ 


FOR THE FINEST IN 
SELENIUM RECTIFIERS 


Selenium 
Contact Protectors 


rereperap 


Extend contact life by over 1000 times. Used 
in inductive circuits to prevent erosion of 
switch contact surfaces ...to suppress arcing 
and rf transients. Minimum effect on release 
time. Hermetic sealing meets JAN specs. For 
relays, electromagnets, and telephone systems. 


LET US KNOW your AC-to-DC 
conversion problems. For further 
information on Federal Industrial 
Rectifiers, call NUtley 2-3600, 
or write to Dept. F-816. 


Federal Telephone and Radio Company 
A Division of INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION 
COMPONENTS DIVISION - 100 KINGSLAND ROAD + CLIFTON, N. J 


in Canada: Standard Telephones and Cables Mfg. Co. (Canada) itd., Montreal, P @ 
Export Distributors: International Standard Electric Corp., 67 Brood St.. New York 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 


Pioneering 
Leadership 


Federal is the original supplier of 
selenium rectifiers in the United 
States... leading the field in re- 
search, development and produc- 
tion, 


Facilities 
and Service 


Federal’s facilities can handle the 
largest and most complex orders 
.-. satisfy the rush requirements of 
customer production peaks. Every 
order—large or small—is processed 
through a skilled engineering staff. 


Quality 
and Economy 


Federal’s modern fabrication 
methods, mass production, inten- 
sive quality control, and rigid test- 
ing assure a product of highest 
quality and greatest economy. 


A DIVISION OF 
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‘I Bont Take 


“/1\~ Chances on 


S hipping 


Containers! 






SHIPPING 


Trace 


PERSTRO 


mann 


CONTAINERS 


Many shipping containers are satisfactory—some 


are not. You can be certain of obtaining the best 


if you specify SUPERSTRONG. 
One hundred years of experience is your assurance that SUPERSTRONG 


containers will be properly designed and manufactured 4s proven by our loyal 


and satistied customers. 


Send for our illustrated bro« hure It describes all SUPE RSTRONG products 


and the facilities that produce them 


WIREBOUND BOXES and CRATES 
WOODEN BOXES and CRATES 
CORRUGATED FIBRE BOXES 

BEVERAGE CASES 
STARCH TRAYS ... PALLETS 





RATHBORNE, HAIR AND RIDGWAY BOX CO 
1440 WEST ist PLACE + CHICAGO 8, ILLINOIS 






protection built in. Excellent stability 
is assured tor the mounted equipment 
in conjunction with a low natural {re 
quency of 2 eycles per sec, to isolate the 
full range of motor vibration and noise 
or to eliminate disturbance in the vicin 
ity of the machine. Vibration isolation 
: 8 per cent and better at 6 eps and 
ver 


Suitable for fluid pumps, air compres 


sors, refrigeration equipment and labo 
ratory machinery operating at low 
motor speeds W227 also has other 
applications. Robinson Aviation, Inc 


Teterboro Air Perminal Teterbo: 
N. J 
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MIDGET SNAP-ACTION 
SWITCH 


Precision snap switch is i in. long 
oe in. thick, and ‘46 in. wide. Applica 
tions inelude appliances, clock timers 
ofhiee equipment vending machines 





instrument and automatically controlled 
equipment 

Featuring simplicity of design, switch 
has no connecting elements in the 
pring release mechanism and_= only 
one moving part. Force and movement 
are held to very close tolerances, and 
i special blade design produces a fast 
hap operation with positive mainte 
nance of contact 

Designated the PyniSwitch, the de 
vice is available in four basic designs, 
varying in operating force trom 3 up 


to 12 oz in the pin-operated models 


and from 115 to 12 gm in the wire 
operated models Detroit Controls 
Corp PyniSwitch Dept 800 Union 


Ave., Bridgeport, Conn 
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UNIVERSAL GEAR TRAIN 


Universal precision gear train, Model 
1O7U, features 20 common laboratory 
ratios from 20:1 to 1600:1. Unit con 
sists of a single universal housing made 
of anodized aluminum and 20 stainless 
steel gear clusters. The 107U is de 
signed for use with standard bread- 


board components, and can be supplied 
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ANACONDA MAGNET WIRE pach wer 
More wire in one pa kage enable 


WITH ANACONDA MAGNET WIRE PACKAGED IN DRUMS 
The odds are 10 to 1 you can cut down-time 


Anaconda’s new #30 drum eliminate Jor 10 wire upph IS to 26 in 100 Ih pail 

change s at winding rhc hine S for users WV ho wite hy Ove Atte ntion to pP ich iving 1 onk One Was Anaconda he Ips 

from reels—resulting in vreater produc tion per mia hine magnet wire user produce more coils, get better per 

plus CAasIC! handling ot wire supply formance in thy vinding room The Mian from Anaconda 
Simple devices permit the withdrawal of wire with good can also show ou how Anaconda quality control and 

uniform control of tension throughout the entire pack ive laboratory testing can he Ip you eliminate incoming mag 

And the container is nonreturnable Saving depo it net wire inspection cut down-time due to breaks in wind 


charge and bookkeeping costs In addition to F 30 drums nig Write or ¢ il] toda Anaconda Wire & ( able ( Om 


Anaconda also upplie wire in #* 5 drums and Onl SIZE pratt \i ivnet \\ ir¢ bie idquarter Mu ke Von Michigan 


ASK THE MAN FROM ANACON DA 


FoR MAGNET WIRE 





tA ee 


THE NEW 


iH 
TA he 


SOLID TANTALUM 


CAPACITOR 





FANSTEEL 


Sa ee 
i 


with ‘T-slot mounting or tapped screw 
holes in the base of the housing. Unit 
provides a simple and efhicient method 
for obtaining desirable ratios in a pack 
age having excellent mechanical chat 
acteristics, 

Cluster bearings are Oilite; ball 
bearings can be supplied if required 
Input and output shafts are equipped 
with ball bearings. 

Typical applications include the de 
velopment of computing devices, servo 
mechanisms, military and industrial 
control systems, and general laboratory 
work on electromechanical equipment 
Bowmar Instrument Corporation, 2425 
Pennsylvania Street, Fort Wayne, Ind 
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SMALL TORQUE A-C 
ROTARY SOLENOIDS 


Designed to provide maximum torque 
in minimum space, the 400 series 60 
evele a-c rotary solenoids operate on 
standard voltage with low power con 


sumption Continuous and intermittent 


One Word Tells 
the Story.... 


duty types are available from = stock We endable cy 


offering 20, 30, 45 or 60 deg (max) 
rotation, Typical intermittent (40° per . 
cent) duty model offers 12 in-Ib torque Write for Bulletins 6.400, 6.401 
it 115 volts. Solenoid closes in approxi- 
mately 0.020 se« 


FANSTEEL METALLURGICAL CORPORATION 


Potally enclosed, the unit offers com ell inched Delta teeteie 


plete environmental protection Clas 


H insulation and material make is DEPENDABLE SES SB SINCE es 


READER INQUIRY SERVICE ¢ 
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Aluminum 


elles 


vie Solid 
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ELECTRONIC COUNTER 
UTILIZES COLD-CATHODE 
GLOW TRANSFER TUBES 
Model WI 


ompact 


120 electronic counter 1s 


portable events-per-unil-time 
meter featuring cold-cathode glow trans 
tube lor digital presentation Lhe 
120 feature five decade digital 
vision of time lrequen (op 
tional ri ‘ ) " nd high 


olume 


les than eu ft ecih 
clude 10 to 
LOO.000 uni » decade sen 


millivolt 


ition in 


range 100,000 ep count, 
sitivity yf) 
optional ind dis 


ec, Ace 


OOO] per cent 


uracy J | 
Weight 
ower requirement: LO5 to 130 
watts. Model WE-120I 

i panel 19 
149 


tabalit 


Lomita 


eader Inquiry ‘ 
ding back cover 


WOVEN, NONMETALLIC, 
ASBESTOS FABRIC FOR 
OIL-COOLED POWER 
TRANSMISSION EQUIPMENT 


available 
ime) 
Tyee) 
ALCOA 


haa lel sal ae 


EXTREMELY 


It 77M 


DIFFERENTIAL PRESSURE 


ELINA 
MERCOID’ 


Has Hermetically Sealed 


Magnetic Mercury Switch 


FOR AIR OR GAS 
(INCHES OR FRACTION OF INCHES 
OF WATER) 


For low pressure or vacuurn to make 


or break electrical circuits on smali 


changes in the difference between two 
pressures. Examples: to indicate a change 
in resistance through a filter (see illus 
tration); to indicate a change in differ 
ential due to a flow 


change in ai 


conditions; to indicate interruption of 


air flow 


This control incorporates two pressure 
chambers separated by a sensitive dia 
phragm. Each chamber 


a separate 


is connected to 
and the 
control is set to operate as the relation 


pressure source 


ship of the two pressures change 


MERCOID 
| CONTROL 


OPERATING RANGES—6 


pressure (sensitivity 03°) and 30 1cuum to 


30° pressure (sensitivity .1> to .2 ) 


CIRCUIT ARRANGEMENTS 


available to a¢ 


several models 


complish the following 


operations 


SPST—USING ONE MAGNETIC SWITCH 


ypen or close switch contact either on an ir 


crease or decrease at pressure difference 


SPST—USING TWO MAGNETIC SWITCHES 
FOR TWO STAGE OPERATION. Open/close 
both switch contacts on ar 


ncrease in pressure 


difference 


Open one 


difference 


ontact on increasing pressure 


and one on decreasing pressure 


difference 
Close one 
difference 
difference 


contact or creasing presture 


and one on decreasing pressure 


CASE STYLES 


conditions 


three types to meet following 


Indoor (general purpose), Out 


door (weather resistant), and Hazardous 


locations (explosion-proof 


WRITE FOR BULLETIN No. 14N 


THE MERCOID CORPORATION 
4211Belmont Ave., Chicago 41, Ill. 
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Overloads Get You Nowhere... LAST! 


Overloaded electric motors. too. soon vet over 


heated and quit. Production stops. Money flie- 


out the window. 


But today manufacturers are preventing 


damage to motors from sudden overloads and 


frequent reversals, as well as from water. ozone 


corrosive atmospheres. and hot locations, by 


using | NION CARBIDE Silicones in the 


Not only does “Class H 


motor operate 


insulation 
insulation let a viven 
safely under greater loads, but it 
also permits the use of a smaller 
work. ‘The applies to trans 


formers and solenoids. A motor rewind job with 


motor to do 


equivalent siatnne 


SILICONES DIVISION 


lL NION CARBIDE 


IND CARBON CORPORATION 
FAST42NDSTREET [dq kW YORK 1 N.Y 


anada> Linde Air Products Compar Division of Union Carbide Car 


tern von Carbid is @ trade mark of Lnion Carbide and Carbon 


READER INOLIRY RVICE CAKDS, PRECEDING BACK COVET 


UNION CARBIDE Silicones can make a motor last 


from ten to 100 times longer than before. 


Phis is just one of the new, money-saving ap 


plications of LNION CARBIDE Silicones. They are 


proving thre it le ack rship iis well hoor water re pel 


lents: intermediates: as 


release avents for rubber 


plastics. shell molding: and for sileone 


risbybye ! 
produ ts ol prlie nomenal heat- and cold-resistanee 


Phe al] and other tines Can bye Vours along with 
the combined ¢ xperience of LNION CARBIDE and 
its various Divisions that can be drawn upon to 
hie Ip you ipply them correctly \W hiy not call in 


a UCC Silicone expert today ! 





such as clutches, torque converters, 
power take-offs, steering clutches and 
brakes. The new material contains no 
metallic particles or wires and is lighter 
and less expensive than metallic fric- 
tion disks for oil-cooled service. Elimi- 
nated is danger of clogging small ports 
in the oil system with metal particles. 
Although all friction materials in the 
series are designed especially for oil- 
cooled service, flexibility to meet specifi 
eg e | ll e d u p on b VY . . applications can be achieved by varying 
the weave, the impregnating ingredients, 

and the processing treatment. 
f t The new material is designed to be 
manuyfac urers of bonded to metal plates with thermo- 
setting resins and assembled in oil 
° cooled units alternately with metal 
nationally famous products pressure plates. Company will furnish 
either the friction material alone cut 
to the required size or bonded to the 
plates in large volume production 

quantities 

Thickness of the new material ranges 
from a minimum of 0.030 in. to a 
maximum of 0.090 in. in increments of 
0.010 in. One piece, full-ring diameters 
are available up to 12 in. OD. Plates of 
unlimited diameters for this type of 
service can be obtained by using seg- 
mented pieces. The material is avail- 
able in rings, bands and cores. Any 
normal pressure ss ene ountered in oil 
cooled power transmission equipment 
can be sustained by the new fabri 

Thermoid Co., Trenton, N. J. 
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EPOXY-MOLDED 
MOTOR STARTER COIL 


Klectric motor starter coil that is « 
cased within a molded modified epox 
resin. Coil is designated the Dual Seal 
Starters with Dual Seal dual voltage 
coils are matched to dual voltage mo 
tors. Coil changing is virtually elimi 
nated and stocking of coils and startet: 


simplified. For example, on 3, 74% and 


Tektronix Cathode-ray Oscil another of the many leading 
loscope demands a constant de manufacturers specifying 
pendable motor to cool precision Scruggs Motors 
measuring tubes. Tektronix spe 
cifically called for Loyd Scruggs 


Learn how we 
can help you develop better 
products. Sample motor built 
1 pole shaded pole motors {to vour specifications No obli 
gation. Write Loyd S« ruggs Co., 


Take a tip from Tektronix, Festus, Missouri 


tailored to their specifications 


You can stake your reputation on SCRUGGS MOTORS 


yf Cringq~< COMPANY 


FESTUS, MISSOURI 


MANUFACTURERS OF PRECISION INSTRUMENTS SINCE 1934 
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COPPER 


COPPER 


speaks for itself! 


Everyone who uses copper learns something per offer 
from it... something no substitute can teach. “miniaturl 
‘lo the man who machines or stamps or draws At 


avings i! iluable space... permit 
avion 
1d to the home-owner ‘enough to install 
metals, copper and its alloys speak of easy work copper throughout hi time itself tell 
ability an unending tale of trouble-free enjoyment 

To the firm that uses copper parts instead of Copper will speak for 
substitutes, copper tells the story of satisfaction signily quality! 

' standing up In service It cost 


Your product, too. It will 


vou le to make vour product well, bye 


To the designer of complicated equipment, cop- fore it is sold than to make it good, afterward 


COPPER & BRASS 


SEARCH ASSOCIATION 
420 Lexington Avenue, New York 17,N. Y. 


COPPER OR ITS ALLOYS PROVIDE THESE ADVANTAGES: 


~ - 
Best conductor of Avr Does not rust... Best heat transfer \ Easy to machine, / Welds readily 
electricity commercially high corrosion é agent of oll ) 


form, draw, stamp, [ excellent for 
available 6 56006 resistance commercial metals polish, plate, etc we soldering and brazing 
ee 


READER INQUIRY 





10 hp starters, only one 220-440 volt 
Dual Seal coil is required. On-the-job 
reconnection of coil leads change high 
to low or low to high voltage as re- 
quired 

Protection by fungus-resistant epoxy 
resin adapts this coil to severe tempera 
ture changes, high humidity and rough 
handling. Tensile strength of 10,900 
psi and compression strength of 17.000 
psi indicate positive protection and 
long coil life. The modified epoxy resin 
itself is capable of withstanding tem 
peratures from 90 to 250 F. Furnas 
Klectric Co., 1024 MeKee St.. Batavia 
Il 
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MILLIONS OF OPERATIONS 


MAGNETIC SWITCH 


Magnetically operated high - speed 
switch is controlled by the proximut 
of a magnetic field. When the magnet 
is moved close to the face of the switch 


the switch arm transfers contact: as 


OPERATIONS 


Series HB 20-ampere 
Miniature 


Snap-acting Switch returns. Model MH-2 can register 
@ HEAVY DUTY... speeds from zero up to a transient mag 


the magnet moves away the switch arm 


etic field of only 8 millisee. Applica 
20 amp. 125/250/480 v. oe ‘ 


a-c ratings | 2 horsepower 250 volts 
“% horsepower 125 volts cuits, ( apable ot spe eds up to 200 ep 


0.50 amperes 125 volts the MH-2 is said to have an extremely 
0.25 amperes 250 volts long operating life. Contacts are single 
e& REPEAT ACCURACY... pole, double-throw, rated at 5 amp 
Consistent throughout switch life. non-inductive. Electronic Products Diy 
@ WIDE VARIETY... Post Machinery Co., Beverly, Mas 
of standard overtravel plungers and Circle No. 71, Reader Inquiry Service Cards 
leaf actuators; special actuators can ve ee 
be furnished to your requirements. 
@ FREE CATALOG... 
te Se © eS eae, 
andor of performance, ves, etal of entre Unimax aL ecTROMAGNETIC 
COUNTER ADDS 


PW eA gM ies ie pai sess ttn 


netic counter, which both adds and sub 


Di? TOT we WY i 4 VELEN: Cows tracts, utilizes a special dynamicall 
IVES ROAD, WALLINGFORD, CONNECTICUT eee rere ene See nee 


nism that cannot double index during 


tions include use as a sensing device for 
To. meet accelerated de- iwtuating electrical and electronic cir 
mand§ for Unimax precision 

switches, we now occupy a d-c ratings 
new modern plant, fully air- 
conditioned, with filtered and 
electrostatically cleaned air 
precisely controlled as to tem- 
perature and humidity, En- 
larged new manufacturing and 
laboratory facilities enable 
us to maintain even higher 
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When operating temperatures are wide! 


Oronite POLYBUTENES are the answer 


in paper-insulated electrical products 


Oronite Polybutene, when used as an impregnating agent, offers superior dielec- 
tric strength, low expansion coefficient and low power factors all essential in 
paper-wrapped or oil filled condensers and capacitors. Conductors so insulated 


show excellent stability under accelerated thermal aging 


y tests and have proved 
most successful under wide operating conditions. 


Contact the Oronite office nearest you for more information or product samples. 


ORONITE CHEMICAL COMPANY 


EXECUTIVE OFFICES 
200 Bush Street, San Francisco 20, California 


SALES OFFICES 


the original and major 
450 Mission Street, San Francisco 5, Calif. | SRONITS | 
714W. Olympic Blvd., Los Angeles 15, Calif. »yroducer of POLYBUTENES 
30 Rockefeller Plaza, New York 20, N. Y Tad I f : 
20 North Wacker Drive, Chicago 6, Illinois 
Mercantile Securities Bidg., Dallas 1, Texas 


Carew Tower, Cincinnati 2, Ohio 


READER INQUIRY SERVICE CAKDS, PRECEDING BACK COVET 





PR TA 
AND CORROSION RESISTANT COIL FORMS... 


shock, vibration or excessive electrical 
input. The counter has inherent long 
life exceeding 100 million counts 


Designed to meet requirements ol 


MIL-E-5272A. it operates to 60 count 
Resinite coil forms are the economical | 


per sec in either direction or to 50 ep 
answer to your moisture heat and 


random input on d-« Available for in 
corrosion resistant problem (o1 


with external rectifier. Powe require 


manufacturers have reported that u ; ment: 15 watts, continuously rated 
many applications they are proving oad ; j ey Coils are wound to specification 


” , ) 0 sy Vo “ ‘hon "= ¢ ) 
equal or superior to previously used J > ie ig . eee ae 
for each direction The ¢ 10) serwe i 
and much costlier extruded or molded 
upplied with reset knob ot Lift up 
plastic form : window, to 5 digit standard (6 digit 
Resinite coil forms provide the high- pecial Series © 40 operate witch 
est resistivity of any resinated or itany pre-selected number, while Seri 
phenolic product. They are manufac (41 operates switeh at zero or an 


; ‘ 0 dare octe ) ) 
tured by an exclusive proce to pro fixed pot, Standard mod a 
, 45 deep. Weight, | Ib. Nemeth. Tne 
vide the optimum in both dielectric and | 


1223 S. Carmelina Ave Los Angele 
04 Calif 


mechanical characteristics under the 
most severe operating conditions. In Circle No. 72, Reader Inquiry Service Cards 
addition, ‘Tru’Tork internally threaded PrOceming DOCK Cover 

or embossed forms assure exceedingly 

high torque control of +1 inch ounce 


axial pressure in excess of 25 pound | SNAP-IN VARIABLE RESISTOR 
a oe FOR PRINTED WIRING 
Various grades of Resinite are avail 


Self-supporting napein iriable re 
able to meet particular requirements pp ‘| 


wed : / sistor for printed wiring Type LR-70 
Mhese include: AC for applications 

has a oy in. diam and stands + in 
where a cellulose acetate covering 1s 


off the mounting board. It i ipported 
desirable; 104 for severe forming, fabri 

cating and stapling; 8104 for minimiz 
ing effects of electrical property degra 
dation; and ‘TruTork to provide an 
internally threaded or embossed form 
to fit any threaded core — regardless of 


diameter or threads per inch 


Get full facts on Resinite coil 


forms. Write, wire or phone. 


Special embossed construction elimi- 


nates torque control problems 


a | 
ers aa RESINITE CORPORATION | Py four legs the three regular voltage 
Division of { 


ips, and a larger, case ground leg 


No mounting hardware is re juired since 
TORRID TL unamaacubass 
wiring board to form a strong support 

20358 W. CHARLESTON ST CHICAGO 47, ILLINOIS lerminals are heavily tin-lead coated 
Representatives Throughout the United State snd Canada for dip soldering. Gold-plated ring 


d 
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BY FAR vs als BUILT 


and HALF THE SIZE o 7 
cy ) clay — 
OB 







Conventional Types 






MAGNETIC 


MOTOR CONTROLS 


SIZE 2 ite, 63," 
ILLUSTRATED 


SIZE 0-1 


UCM LRM) iH Design Problem! "e With these ALL NEW Features in Sizes O and 1... 


(Ai) EU ae MC aa 



















fe Loaders look lo 


MOTOR 
. FOR SPACE-SAVING 
COMPACTNESS 
. FOR PERFORMANCE- 


BUILDING 
DEPENDABILITY ° . 
Simin? Wea). 


MODEL 102 AIRFOIL a Tee “ | 
bene 


CONTROLS 
MACHINE TOOLS 


a 4 


MILLING MACHINE 


MANUFACTURED BY 


The New England Machine & Tool Co. 


This ingenious machine mills the original, 
3-dimensional masters from which turbo jet 
blades are manufactured does in hours 
a job once requiring weeks of hand work. 
Complexity of the operating and control 
mechanisms placed a high premium on space, j 
but the 5 smaller, lighter A-H Magnetic 
Controls were easily mounted on an 
unusually compact door-back panel that 
swings out for instant accessibility 


TYPE 704 ELECTRONIC 
DATA PROCESSING MACHINE 


MANUFACTURED BY 


International Business Machines 


CORPORATION 


vre vreeerr 


ELECTRONIC 
COMPUTERS 





‘These electronic machines are designed 
primarily for the use of engineers and 
research scientists. They are capable of 
performing more than 4000 multiplications 
or divisions per second. The 10 Arrow-Hart 


Contactors included in the very complicated 






HEATING 
EQUIPMENT 


power distribution unit were a natural choice 


to save valuable space. Other A-H Controls 






are also utilized in other parts of the machine 


HEV-E-OIL BURNER 


MANUFACTURED BY 


Cleaver-Brooks Company 


Simple, compact and efficient, this modern 
unit uses low cost, high heat heavy oils to 
provide economical heat for commercial 
and industrial buildings. Arrow-Hart Control 
an “RA” Starter and a Miniature Relay — 
occupies little space in the small panel, 


leaves ample space for easy wiring 









THE ARROW-HART & HEGEMAN ELECTRIC COMPANY 


i} Hawthor treet, Hartford 6, Conne 


ARROW-HART 


MOTOR CONTROL DIVISION 


fR 


v Tr NTROI t Vv N 
Please send my copy of the A-H Motor Control Appli 


aatran fornet = THE ARROW-HART & HEGEMAN ELECTRIC COMPANY 
name 103 HAWTHORN STREET, HARTFORD 6, CONNECTICUT 


Offices, Sales Engineers and Warehouses in Principal Cities 


CCuality MOTOR CONTROLS © WIRING DEV 


ENCLOSED SWITCHES ¢ APPLIANCE SWITCH 
MAIL COUPON TODAY FOR COMPLETE INFORMATION 


< ompany 
co. address 


city zone state 


spring and contact hub-spring con 
tactors assure smooth, quiet operation 
Cases are nickel-plated 

The shaft is supported by a *s2 in 
extruded bushing, and may be left 
round or equipped with flat, screwdriver 
slot, split knurl, diamond or straight 
knurl, o1 tongue Single or double-pole 
snap switches are available with ratings 
from 15 amp, 15 volts d-c, to 6 amp at 
125 volts a-c/d- 

The LR-70 is rated at 0.75 watt for 
values above 10,000 ohms, and 0.50 
watt below 10,000 ohms. Stackpole 
Carbon Co., Electric Component Div. 


St. Marys, Pa 
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HIGH OUTPUT 
PM ALTERNATOR 


Permanent magnet alternator, which 
has a 1.6 in diam, x 1.8 in length and 
weighs 8.5 oz, has an output of 24 va 
per phase and a 0.33 lagging power 


factor at 400 cycles when driven at 


12,000 rpm. Other voltages and current 
ire also available and ean be supplied 
in single, 2 or 3 phase 

Che device, Type PG-3323, will oper 
ite continuously for 1000 hr without 
maintenance and is said to meet ap 
plicable portions of MIL-E-5272A. Har 
monic distortion is less than 5 per cent. 
Applications include use as a tach 
ometer generator and as a source of 
power for driving servos and gyros 
John Oster Mfg. Co Avionic Div., 1 
Main St., Racine, Wis 


Circle No. 74, Reader Inquiry Service Cards 
preceding back cover 


TUBULAR RADIO-NOISE 
SUPPRESSION FILTERS 


New series of Muietone PI metal 
cased, hermetically sealed tubular type 
filters afford high insertion loss values 
for the suppression of radio noise 


Series offers a selection of current rat 


woth 


oi are” 


You can 
do things with these 
new ceramic magnets YOU 


COULDN'T DO BEFORE! 


T/ 


CERAMIC MAGNETS for HIGHER PERMANENCE 
plus ALMOST 100% ELECTRICAL 


RESISTANCE... AT LESS COST! 


THE UNiqure Proverties of Stackpole Ceramagnet permanent magnet 
pave the way to new engineering concept In magnetic usage 
Moreover, the low cost of their non-critical ceramic material now 
makes magnets practical for applications where price of metallic 
units was formerly prohibitive 

“or instance, Ceramagnet offers extremely high resistance to 
demagnetization— without “keepers” or closed circuit con 
ditions, and even in the presence of strong opposing field 
Practically a non-conductor, Ceramagnet is ideal for high 
frequency or high-voltage circuits Coercive force 1 
approximately 1650 oersteds. Remanent induction is 2010 
gau Weight is only 4.85 gms/cm'. ‘Temperature charac 

teristic including retrace are linear 
to 400 ¢ 


WRITE FOR BULLETIN RC-IOA 


Electronic Components Division 


STACKPOLE 
CARBON COMPANY 51. Marys, Po 


pse 





ings ranging from 0.1 to 50.0 amp 


| Voltages are 28, 50, 100, 300 and 5 
A DALOHM... de ta ac a 10, 300 and 500 


a-c. Frequencies | 
are 60, 400 and 1,000 eps 
The flatted, threaded neck provides 


and and 





convenient mounting to a panel through 
a round or slotted hole and simultane- j 
ously affords an excellent ground con- j 
b OTUs (y-l ul med) a 
nection to shunt unwanted currents. op 





Use of slotted hole mounting prevents 
the filter unit from turning or jogging 
loose. Cornell-Dubilier Electric Corp., 


TYPE DC-5 South Plainfields N. J. Dept. H-26 f a 
DEPOSITED CARBON RESISTORS sath tegeaheniae ie 


preceding back cover 






for high voltage and/or high resistance applications ne 
Originally designed for use in high-voltage string of color y 
PV receivers, Type DC-5 resistors have found additional de 
mands in high resistance applications where maximum sta 
bility has been a prime factor MULTIPLE GRID THYRATRON 
¢ High voltage up to 20,000 VDC z 
© Resistance values up to 500 megohms Xenon-filled, shield grid thyratron for 
¢ Precision tolerances 1% to 10% grid-controlled rectifier service is spe 
¢ Voltage coefficient less than 0.002% per volt cially designed to provide longer service $ 
’ »coe , . yy dd ” } 
; ic a ee coefficient less than 500 PPM per where shock, vibration and other causes 
acegree 
¢ Small ratio of size vs. wattage and voltage of tube failure are present. Identified ee 
¢ Special silicone insulation. Also available with Kel-F 
and Vinyl sleeving ne 
Write for Bulletin R-28 bat 
e« Dept.: Pan-Mor Corp. si 
DALE PRODUCTS, INC. 9127) ¥ecteor tem von), | 
PHONE 2139 In Canada: Charies W. Pointon, 
1306 26th AVE., Columbus, Nebraska, U.S.A. © tid., 6 Alcina Ave., Toronto 
ey 
a “= 
; y 
mrs WATLO W - 


tt 


Application Engineers and Manufacturers Sass | 
of Electric Heating Units... as Type 2050W the tube is said to have " 
———— 


Fs a 


long life in rough industrial service 
The tube features include external 

vibration insulation of silicone rubber 

between base and bulb; durable cerami - 

beads; and double mica mount supports 

Specifications include: heater, 6.3 volts 


ig gn lite, s 


0.6 amp; peak inverse anode voltage 
me 1300; and average anode current, 100 
ma. Chatham Electronics, Div. of Gera 
Corp., Livingston, N. J 
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EPOXY MOLDED PLUG-IN 
RESISTOR NETWORK 
Write for Watiow Catalog 


Representatives in All Principal Cities Epoxy-molded hermetically sealed 
plug-in resistor network, Type 1299 

ve A t | oO ve measures “, in. in diam and 1%4 in 
length. The unit’s base fits a standard 

ELECTRIC MANUFACTURING CO. er cere ee eee te 


9-pin miniature socket The plug-in 
1362 Ferguson Ave., St. Louis 14, Mo. resistor network can accommodate up 
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It may look complex . . . but you couldn't 
prove it by the cost! 


Making this die casting wasn’t particularly 
tricky. But making it in quantity at a low cost 
was. And Stewart did it by devising a setup 
that performed 24 separate machining opera- 
tions at one time. 

Just one more example of the way Stewart’s 
long die casting experience, plus complete ma- 
chining facilities, have helped industry. 

If you have need for a die casting, remember, 
you can always count on Stewart to meet your 
most rigid specifications . . . on time. 





eas La 


AM 


WARNER 


Cee ee 





i 


in 


hs for A. c. 
all i, lie 


ANYWHERE? 


“To Expaud Your 
wAC Product Sates! 


STANDARD and HEAVY Duty &f 


INVERTERS, 


i wv 
4 : 

Sper os ta Ts toon 
sy a ae 


VV NEW moons “A” Battery Blimineters 


\V NEW DESIGNS OC-AC Inverters, Avte 


\ NEW LITERATURE Redie Vibrators 


See your jobber or write factory 


AMERICAN TELEVISION & RADIO Co. 
Quality Products Since 1931 


SAINT PAUL 1, MINNESOTA—U.5. A 


a total 
Individual re 
held lo 0.05 


individual resistors with 
of 6 megohm 


istor tolerances 


esistance 
can be 
per cent It i 
Zs « 


from 5 to 


operable 
ach resistor can di sipate 0.5 


The i ‘ ribly ean 
other standard sockets or 
if required. It can also be 


upplied for 
connectors 
furnished 
with modifications of physical size de 
number 
ind their value The Dave 
W. Mt. Pleasant Ave 


Circle No 


pending upon the ol resistors 
n Co 930 
| ivingston N. J 


77, Reader Inquiry Service Cards 
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FHP INDUCTION MOTOR 
INCORPORATES BALL 
BEARINGS 


L se of ball bearing 


horse power! 


to make the 


ina new fractional 


induction motor are said 


motor especially useful 


under rugged operating conditions and 


temperatures ranging from 40 to 130 | 


lhe motor is suited for equipment de 
tgned for outdoor operation Prese 
ition 


ipprlic 


Larriinig 


ration 


include cope 
turt 


' 
nati 


iE 


PRECISION QUALITY 


components 


OF TUNGSTEN, 
MOLY, NICKEL CLAD WIRE, 
ALLOYS, KOVAR 


Quality controlled 

throughout production with 

Tungsten hard glass leads produced 

under General Electric Timing Control. 

Each tungsten lead is microspecially 

inspected for flaws. DKE offers highest 

quality and LOW PRICES. Send 

drawings for quotations and let us 
prove the economy of our prices. 


The Engineering 

Company can give you 

immediate delivery on following 
bases: 50 Watt, 3303B, 412 Indus- 
trial Base, Giant 7 Pin Bayonet, 4310 
Four Pin Jumbo, Tetrode, Hydrogen 
Thyratron Bases in both Aluminum 
and Copper up to 6.50 dia, etc. All 
bases to JAN-1A/MIL-E-1B and sub- 
jected to weights and strength tests. 


DKE HYDROGEN THYRATRON 
TUBE BASES 


\e 9” rt Ss 
CALL OR WRITE FOR QUOTATIONS 
ON YOUR SPECIFIC REQUIREMENTS 


rHe BIGINBELING co. 


27 WRIGHT ST., NEWARK 5,N.J. 





now you see it 
Hold a sheet of Formica XXXP-36 to the 


light. You can 


TMD MLL Se a) 


the faint, unmistakable watermark 


iew FONMICH yates 
guarantees highest copper clad qual 


The watermark now appearing in every 
sheet of the new Formica XXXP-36 lam- 
inated plastic positively and perma- 
nently identifies it as the high IR, cold 
punching sheet you purchased, 


No other laminate carries such a seal of 
Only FORMICA XXXP-36 
gives you such a convenient visual check 
on quality control throughout your en- 
tire circuit fabricating process. 


y the watermark is so 
important to you: design engineers spec- 
ify Formica XXXP-36 because it alone 
offers the double value of (1) cold 
punching up to an including Ye" thick 
(2) megohms 
resistance 96 hours at 


guarantee, 


Here’s why new 


million 
after 


ness, and one 


ir sulation 


AES RS RE LI he NP ee 


@ opmasete: 5 
Super heat resistance 
necessary for guided missiles—now available 
in Formica’s new FF-91 epoxy type copper 
clad which also offers super IR, better bond 
strength and better all around circuit per 
(The 180 


formance arc shown is molded ) 


READER INOULIRY SERVICE CARDS, PRECEDING 


95° F at 90% relative humidity. Obvi- 
ai production must be able to sepa- 
rate the cold punching XXXP-36 from 
the ordinary hot punching grades, and 
this is done simply by visual on-the-spot 
inspection. 

The watermark is useful to electronics 
manufacturers in many other ways, too. 
It identifies XXXP-36 sheet with 
the accuracy so indispensable 
matic printed circuit assembly. 


as the 
to auto- 
Identification with the 
mark Is SO quick 


Formica water- 
easy and positive, it 
will save you real money by eliminating 
undependable systems of stic kers, labels 


and front office 


The XXXP-36 


records 


watermark is another 


. | AS 


‘Saaeseibies accuracy 
The uniformity 


required for automatic circuit 
provide d by XXXP i6 and For 
mica’s other cold punching copper clad lam 
inates. Cold pun hing 


assembly is 


eliminates dimensional 


change resulting from heating 


RACK COVEE 


now you don't 


Tul bt light and the watermark dis- 
Pl eM eh MTD Mero 
nent. Substitution is impossible 


that delivers 
, for better printed 
For complete information on 
and 


Formica quality service 
quality you can see 
circuitry 


XXXP-36 


standing 


Formica’s 12 other out 


clad laminates, send 


bulletins 599 and 457 


copper 
today for free 
Data Sheets. 


and 


The Formica Company 


1645 Spring Grove Ave 0 


, Cincinnati 32 


Circuits by the yard 

Formica copper clad laminates are available 
and larger This greater 
m eliminates unnecessary cutting, re 


im more 
electic 


sheet sizes 


duces waste, ass 


sures cconomy in fabric ation 


no matter how large the circuit 





i aha ea 


SAVE 


on original ee costs 


by using REULAND ELECTRIC'S 


SPECIAL-MOTOR “LIBRARY” | 


Over 900 Different 


i “MOTOR i0—CSCSsC(i«‘ Ct icc Miclr'CS 


CAN BE STALLED OR “LOCKED” WITH 
CURRENT ON without damage. This 
torque motor automatically adjusts 
to intermittent load changes, yet 
maintains constant power. Avail 
able in locked service duties of 5% 
10%, 25%, 50% and 100% with 
maximum stalls of 5, 10, 20 or 60 
minutes, or continuous stall 


| 


' 


MULTI-SPEED MOTOR operates at dif 
ferent speeds as desired. Available 
in 2, 3 or 4-speed ratings in the fol 
lowing types 
Constant Torque—Constant torque 
regardless of motor’s speed 
Variable Torque For loads that 
maintain their own momentum 
— (| Constant H.P.—Constant H.P. even 
MOTOR /61 oN at reduced motor speed 


WAFER-THIN, AIR COOLED, TOTALLY 
ENCLOSED. Originally designed for 
ventilation and air moving installa 
tions where it could be direct-con 
nected to the fan within the piping 
or vent. Direct-fan attachment elim 
inates pulleys, belts, brackets and 
fan shaft. Can also be supplied in 
open type for mounting out of air 
ee stream 


MOTOR #402 


HIGH STARTING TORQUE ON LOW 
STARTING CURRENT, plus variable 
speed are offered by the Slip Ring 
motor. Often permits using regu 
lar current for getting heavy loads 
up to full speed. Cranes, heavy fans, 
printing presses and crushers are 
typical uses. Available separately or 
with single or double reduction 
wear reducers 


UCU MLL GMa SUR GURR ML GL Rist ae ee 


Be eM ee CMA eee ea 
od 


the Reuland SPECIAL-MOTOR LIBRARY. Reuland’s revolutionary 
new XPANDABLE DESIGN idea has produced literally hundreds 
a ee eee ee) eee he 
Pur mC Mae 


Reuland also produces a complete line of standard electric 
motors. Free engineering literature will be sent upon request 
Your inquiry will be given prompt, personal attention 


<@E> REULAND Sts, COMPANY 


Western Division: Alhambra 27, Calif. — Eastern Division: Howel! 27, Mich. 


revolution per week. Motors can be 
supplied as synchronous or non-syn 
chronous motors, operating on a-c only 
The motor can be stalled indefinitely 
without damage to wiring or overheat- 
ing. Gleason-Avery. Ine Auburn, N. Y 
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CONTINUOUSLY VARIABLE 
MAGNETIC AMPLIFIER 
POWER SUPPLY 


Continuously variable magnetic-ampli 
fier-regulated power supply utilizes an 
input voltage of 105-125 volts a-c, 
95-65 cycles, single phase; and produces 
a continuously variable output of 2 


to 300 volts d-c, 0-5 amp with a regula- 
tion of 1 per cent or better. Ripple 
is 0.2 per cent rms with recovery time 
of 0.2 sec. All power supplies are 
equipped with a 4-in. rectangular volt- 
meter and ammeter. Designated Model 
EM-117 the unit is produced in the 
standard size of 22 in. wide x 18 in. 
deep x 48 in. high. Engineered Mag- 
netics Div. of Gulton Manufacturing 
Corp., Metuchen, N. J 


Circle No. 79, Reader Inquiry Service Cards 
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VARIABLE PITCH SPACE 
WINDER 


Design feature of variable pitch space 
winder is the electric heel-and-toe pedal 
which starts the machine and re-sets 
the cam for each new winding, per- 
mitting the operator to have full use of 
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@ Up to 30 pounds ce. Pus ot pal. 
@ Full one inch stroke available. 
@ Decco shock-mounted for long life. 


—silicon steel 
@ High efficiency t 


@ High moisture resistance. 
@ Shock absorbing bumpers cushion 
stroke. 


Your 
choice 
of 
mounts 


Decco’s Series 50 offers more power—longer stroke with the same 
dependable quality and performance that has made Decco the top 


name in industrial solenoids. 


There is a Decco solenoid for every requirement. Built to give 
better service fora longer time. Solenoids engineered and modified Direct 


to your requirements. Let us discuss your problems. oe 
' 


For complete information write— 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 





STancoR 


lf it’s variety you want 
Chicago Standard 
has it...in stock 


FREE: CHICAGO STANDARD cetaiogs listing over 1100 trens- 
formers for origina! equipment end replacement applications. 


CHICAGO STANDARD TRANSFORMER CORPORATION 


$50! ADDISON STREET + CHICAGO 18, ILLINOIS 


i. , 
Te teu k 


both hands. Newly designed automatic 
cam return, actuated by a compressed 
air cevlinder,. speeds up production An 
instant automatic brake release frees 
spindle, permitting operator to unfasten 
the start lead quickly and begin the 
next coil. 

The self-resetting automatic counter 
requires no handling or resetting until 
turns count is changed. Model 518-AM 
winds variable pitch single layer coils 
up to 3 in. long x 3 in. OD. Wire sizes 
range from 18 to 46. 

One tension, one gearing set-up, 
magnetic brake and custom-built motor 
are supplied. Windings speed is up to 
2100 rpm. Complete change-over takes 
only 5-10 min. Output end of spindle is 
Ye in., flatted shaft, accommodating 


| chucks or mandrel adaptors. Entire 


cam shaft is heavy-duty ball-bearing 
mounted. Direct drive traverse’ bar 
slides freely upon special replaceable 
bushings. George Stevens Manufactur 
ing Co., Inc., 6022 N. Rogers Ave., Chi 
cago 30, Il. 
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CHASSIS KIT 


Complete flexibility in the construction 
of prototype models is afforded by the 
}-D Chassis Kit. It consists of end 
brackets, side channels, terminal strips 
and miniature and octal tube socket 
plates. The kit also contains mounting 
boards, mounting brackets, double-end 
press-in terminals, self-tapping screws, 
potentiometer mounting boards, and 


rack mounting plates Plastics used in 


< 


“ 


all mounting boards is laminated, paper 
base, XXP (MIL-P-3115), Type PBI 
This material, possessing low dielectric 
losses and excellent insulation re 
sistance, has a »-in. thickness. Steel 
sides and end brackets are protected 
against rust by cadmium plating. The 
silver plated solder terminal lugs, Type 
1602, are lacquered to prevent tarnish 
ing 

Overall size of the kit is 5 in. wide 
x 167% in. long x 31% in. high. In use 
however, actual size will depend upor 
the particular prototype to be con 
structed. Mounting plates may be posi 
tioned in a variety of combinations, and 
allow the use of many different types 
of tubes. Capacitors, controls and com 


ponents can be mounted through the 
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“aS 55.5. 55.5.55 55 bb 


practical ways to 


“streamline” 


...Wwithout sacrificing fastening strength 


1. Co tert it are 
the simplest approach to 
flush surfaces using stand- 
ard socket cap screws. The 
advantage of specifying 
genuine Allen O Head 
Cap Screws is the greater 
strength of Allenoy steel... 
you can use smaller sizes 
for closer spacing and 
reduced weight. Call on 
Allen, too, for very large 
socket-head, precision cap 
screws up to 2% inch 
diameter. 


rr ‘ 

produce snag-free 
unbroken surfaces where 
countersinking is impracti 
cal. Button-head hex 
sockets are necessarily shal- 
low. In genuine Allen O 
Button-Head Cap Screws, 
sockets are cold forged 
without broaching, in extra 
strength Allenoy steel... 
essential protection against 
stripping the sockets under 
high torque pressure. 


s Bright fir or rust 


and corro ) esistance 
call for Allen O Stainless 
Steel Cap Screws. They 
are standard stocked items 
(both NF & NC threads) 
readily available in a wide 
range of sizes from Allen 
Distributors. 


MEADER INQUIKY SERVICE CAKDS, PRECEDING BACK COVER 


2 intersinking enables 
you to get absolutely 
smooth external surfaces 
using Allen O Flat Head 
Cap Screws. Allen O Cap 
Screws feature the exclu- 
sive Leader Point which 
makes screw starting easier 
and guards against thread 
damage. 


solves many a design prob 
lem. It's called the Allenut. 
It can be anchored in soft 
material to assure durable 
threading, or recessed to 
permit tightening with an 
Allen Hex Key. 


YOUR ALLEN DISTRIBUTOR can give you prac- 
tical help and swift service. For complete infor- 
mation on any technical fastening problem, write 
our engineering department direct. 





ONLY THE 


always 


steps 


ahead 


Silver-Mike''* capacitors 


In the parade of progress as in the 
manufacture of capacitors it 

takes vision to lead. That is why, 
we, at Cornell-Dubilier, have proven 
our leadership with constant 
foresight ... by always being first 
to develop new and more efficient 
capacitors to meet tomorrow's 


. Super-Micadon* mica capacitors 
demands. Too, this vision has given 


cC-D...45 YEARS OF FAMOUS FIRSTS 


Shown here are three examples of 


proof that 
whatever your capacitor require 


C-D’s “Famous Firsts” 


ments, a C-D engineer can show you 
money saving answers. Write to 
Cornell-Dubilier Electric Corp., 
Dept. Hl-46, South Plainfield, N. J. 


postage stamp (Micadon*) 


2a “2 ‘2 y . > ‘oe > 
There are more C-D capacitors in use wien eunentinns 


today than any other make 


ONSISTENTLY EPENOABLE 
®) CORNELL-DUBILIER CAPACITORS 
PLANTS (iN SOUTH PLAINFIELD ™ 4 NEW B£0FORO WORCESTER AND CAMBRIDGE 


Mase FROVIDENCE AND HOPE VALLEY * ‘ INDIANAPOLIS inD, SANFORD AND 
FYQUAY SFRINGS. NM C€, SUBSIDIARY THE RACDIART CORPORATION, CLEVELAND. O 


many holes provided. Two or more kits 
may be joined together, Provision is 
made for standard rack mounting. Pre 
cision Metal Products Co., 41 Elm St.. 


Stoneham 80, Mass 
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ADJUSTABLE INSTRUMENT 
HANDLE 


Center crossbar of Model 1030 ad just- 
able instrument handle varies in length 
from 3 to 6 in. in increments of 7, in 


» 


Handles are made of brass and are 


nickel plated. Other finishes are avail 
Model 1030 is 
available trom stock. US. Engineering 
Co. Ine 
3. Calif 
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able on request 


21 Commercial St.. Glendale 


TRANSLUCENT COPY PAPER 
FOR DIAZO SYSTEMS 


Translucent printing intermediates or 
masters for diazo and similar repro- 
duction systems can now be produced 
with Verifax Copier using a new Trans- 
lucent Copy Paper. The paper is a 
translucent, vellum-type material simi- 
lar to that used for drafting work. It 
is expected to find applications as a 
master for making diazo-type prints of 
drawings parts lists, specification 
sheets, and similar materials in sizes 
up to 85 x 14 in. when the originals 
are two-sided documents or opaque 
stock 

Fests with the new paper have shown 
that the preparation of an intermediate 
can he learned quickly 

Verifax Translucent Copy Paper is 
the latest addition to the Verifax Copier 
system. Improved copy paper intro- 
duced in 1955 increased from three to 
five the number of copies which may 
be obtained at one time in. straight 

Eastman Kodak Co 
Rochester 4, N. Y 
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copying usage 
$43 State St., 


’ 
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how this VALE powdered metal part 


solved a very important cost problem: 


The problem was simple, but the answer wasn’t. 


The company made filing cabinets. Mach drawer used two of the parts 
shown above. And thousands of filing cabinets meant hundreds of 
thousands of these parts. 


The problem: How to produce the part-—with the extra strength and 
close tolerances needed because of its unusual shape without its 


cost becoming prohibitive. 


A YALE* powdered metal part was the happy solution. The irregulas 
shape was no obstacle because of the flexibility of powder metallurgy 


And YALE engineers, working closely with the manufacturer, per- 
formed the metallurgical magie that solved the rest of the probleme 


Final results? Tensile strength more than adequate (lost appre 
ciably lower than similar machined parts. Performance: better than 
required. Delivery: on schedule, and in the large quantities necessary 


Perhaps you havea problem i YALE powde red metal part Can SOLVe 


(Jur engineers are as close as your telephone whenever you'd like to tall 


about it 


powdered 
metai parts 


YALE & TOWNE 





HORSEPOWER 


CENTER DISTANCE 
A a es ee 


WE LEFT COMPETITIVE 
RATINGS OUT OF 
THE CHART PURPOSELY.. 


... because we think the load-carrying capacity of Cone-Drive 


speed reducers is pretty impressive all by itself. Then, we've 
also got a lot of friends in the worm gear speed reducer busi- 
ness. And they make pretty fair reducers themselves. 


Two things are responsible for the high capacity of Cone- 
Drive speed reducers. First, we use extra-heavy gears mounted 
on oversize taper roller bearings in reinforced, heavy housings. 
Extra ‘beef’ alone accounts for part of our capacity. 


Even more important, however, is the Cone-Drive double- 
enveloping worm gear design. Here, we literally wrap worm 
and gear around each other to put “% of all teeth in continuous 
full-depth contact. This results in spreading tooth contact ovet 
a greater area, reducing pressure on individual teeth, increas- 
ing load capacity and life of the gearing. 


Ask for Bulletin 600C without obligation. 


‘© 


alll ae GEARS ss 


IF Wiggin # not Comper 


ae STS 4 OF aeouctas 
BOVME ENVELOFING OF ug tro v TIT) © MeMichels Reed + Detred 12. Michigen 


Laboratory 


Engineering 
Equipment 


PRECISION POTENTIOMETRIC 
DC VOLTMETER 


Self-contained, Model 801 Precision 
Potentiometric d-c voltmeter is a highly 
accurate true potentiometer with a 
voltage range from 500 volts down into 


the microvolt region, with an accuracy 


pe 


of O.05' of actual reading from 500 
volts to O.L volt and within 100 micro 
volts below 0.1 volt. This accuracy de 
mands high resolution, achieved by four 
ranges of 500. 50. 5 and 0.5 volt. A 
lighted decimal point automatically 
punctuates the direct 5-dial readout 
Fight search ranges, with full-seale 
values of 500 to O.1 volt. facilitate 
location and potentiometric reading of 
input voltage. Input resistance is inhi 
nite at null. Null ranges are calibrated 
John Fluke Mfg. Co. In 1111 W 
Nickerson St.. Seattle 99. Wash 


Circle No. 84, Reader Inquiry Service Cards 
preceding back cover 


VOLT-OHM-MILLIAMMETER 


Design of volt-ohm-milliammeter, Model 
5A, provides meter movement protec 

tion up to 500 times overload. Designed 
for easy servicing, the 555A features 


only 2 jacks for all measurements 
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New General Electric high current silicon rectifier @) 
delivers 10 kilowatts at 200° C junction temperature 


The new General Electric high cur- 
rent silicon rectifier delivers 10 kilo- 
watts—from a much smaller, rugged, 
and more compact package. It offers 
improved efficiency in a wide variety 
of applications such as jet aircraft, 
locomotive propulsion motors, and 
electro-chemical equipment. 


Exclusive General Electric Design 


Ihe compact steel package is her 
metically sealed to prevent contam! 
nation. The exclusive pipe thread 
stud design provides best possible 
thermal connection to the heat sink 
As a result: The new General Elec 
tric silicon rectifier offers a more 
efficient and reliable method for con 
verting AC to DC for any applica 
tion. A full year warranty ts your 


urance of fine performance 


Many Possible Applications 


ctor device Wi 
or rectification 


tive industry, the unit is used to 
rectify the power supply for trac 
tion motors. In the electro-chemical 
field—for use in electrolysis and 
plating equipment. Other possible 
applications include computer power! 
supplies and DC central station tele 


phone powel supply equipment 


Your G-E Man Has The Details 


Ask your G-E Semiconductor Spe 
cialist for the full technical charac 
teristics, ratings, and specification 
together with production and dé 
livery information. Or, write toda 
klectric 
Semiconductor Products Section 
¥ 8046 Llectroni Park Svra 
Cuse Ney Yor! 


to General Company 


TYPICAL APPLICATION 
GENERAL ELECTRIC HIGH 
CURRENT SILICON RECTIFIER 


circuit Three Phase Bridge Recti 
fier, Resistive Load 


D-C OUTPUT ’KO vol | unpere 


RECTIFIER than 
LOSSES KW) 


COOLING One 6 
REQUIRED thick 


inch square 
opper tin for 
of six rectifying unit 
ed with 2000 ipm 


ed aif 


VOLUME 


Progress /s Our Most /mportant Product 


GENERAL @@ ELECTRIC 
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here's what DIE CAST aie 


( r ZINC ALLOY 


THREADED 


FAST 


mean to you... 


in terms of a better product, in 
ferms of a more economical product! 


Gries’ unique techniques moke possible closer 
tolerances, cleaner threads, greater depend 

ability, durability, die-cast uniformity Mass 
production means lower costs 


NEW BULLETIN AVAILABLE 


Fact -pocked—shows how 

Gries’ ingenuity and money 
saving methods can solve 
your fastenings problems 


S 


Send today for your 
copy, prices and somples. 


CAP NUTS 


149 Beechwood Ave., New Rochelle, N. Y. 
Phone: NEw Rochelle 3-8600 


ALL EYES... You'll be this way at the NATIONAL pLastics 
EXPOSITION, New applications, new equipment, new materials. 
All on display at New York, June 11-15. Don’t miss latest 
developments in your field. Send for tickets now. Please make 
request on your company letter- 
head. (Sorry, no general public 


admissions. ) ? 
shaping 
F tomorrow's 
oe 


at the new New York Coliseum products 


7th National Plastics Exposition 


sponsored by: 


The Society of the Plastics Industry, Inc., 67 W. 44th Street, New York, N. Y. 


260 


separate range and function switches 
(includes a transit position): and an 
insulated zero adjustment. Forty-three 


unduplicated ranges provide a lower 


ratio of ranges for rapid rate measure- 
ments The = ales are large and are 
color-coded for clarity 

Complete a-c current ranges elimi 
nate the need to carry a separate a-c 
current meter, The 555A has a doubly 
shielded 45 microamp movement. Per- 
manent accuracy, 3 per cent d-« } per 
eent a-« 

Model 555A headstres de volts from 
1.5 to 1500 volts at 20.000 olims per 
volt a-c volts from 1.5 to 1500 volts 
at 2,000 ohms per volt; d-c current 
from 50 ma to 15 amp: a-c current 
from 1.5 ma to 15 amp: decibels from 
10 to 50; and resistance from 0.25 
ohm to 10 megohms 

Lightweight (2 Ib. 13 02.) and com 
pact (454. in. x 64q in. x 2% in.), the 
555A is contained in a nonmagnetic 
steel case. Phasotron Instrument and 
Electronic Co., 151 Pasadena Ave 
South Pasadena, Cal 
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CRYSTAL-DIODE-CURVE 
TRACER 


Independent display of forward and 
reverse characteristics of all common 
types of diodes, on the oscilloscope 
face of Model 1003B  Diode-curve 


Tracer, gives an image four times 


the size of that obtained with earlier 
models. For more detailed display, 
the instrument has provision for easy 
connection to large, laboratory oscillo- 
scopes 

Dual inputs permit convenient com 
parison or differential testing of diodes 
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Cri Late 


JARANTEED 


TO MEET ALL MIL. 
ENVIRONMENTAL 
SPECIFICATIONS 


By specializing in 
servo motors only— not 
systems —G-M gives 
you these advantages... 


ee 


@A broader line of servo motors 
in sizes and types to meet a wide 
range of applications 


When reliability under extreme military specifications for hu- phhes-ecthe, teenie ae 
conditions is essential — specify midity, 


M Servo Motors! G-M has ture, 


standard sizes 


salt spray, tempera 


@ Standard sizes specially modified 
. ° ° to meet specific circuit requirements 
V ibrat 10On and alt it ude. available on a quick-service basis 
long specialized in supplying Whatever your needs, let G-M 

precision servo motors to the — build 


Military Avionic Industry, 


@ Creative engineering in design 


ing special motors with special 


a servo motor with the 


characteristics, 
right characteristics to perform © Vatier pracuchen-—-Remersarnes 


especially designed to meet to your specifications, 


(-M Serve Motors 


manufactured by the Components Division of 


G-M LABORATORIES INC. 
338 N. Knox Avenue ¢ Chicago 41 


Write today for G-M charts, 


specu ications, or consultation 





and resistors. Model 1O0B is housed 
in a case 91% in. wide. x 75% in. high. x 
14 in. long, exclusive of feet and handle 
Waters Manufacturing. Inc., P. O. Box 
368, South Sudbury, Mass 


Circle No. 86, Reader Inquiry Service Cards 
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SUBMINIATURE 
ACCELEROMETERS MEASURE 
LOW -FREQUENCY 

Cut finishing costs. Greatly VIBRATIONS 


PRODUCT DEVELOPMENTS BY 

increase production with con- MASK WASHING CONFORMING MATRIX Measurement of low frequency vibra 
‘ MACHINES 

forming Matrix spray masks, 


tions and accelerations can be ac 
fixtures, automatic ma- 


complished by a subminiature variable 
chines and mask washers. 


reluctance series of accelerometers. Des 


Send prints or sample parts, ignated the Glennite AVR-250, the units 


giving production require- 
ments and results desired. 
Recommendations as to the 
most efficient tech- 
nique for handling your 
particular require- 

ments incur no 


CLAMPS 
obligation AND FIXTURES 


have a volume of less than 0.09 cu in.., 


and are useful in the measurement of 

futomatic machines permit increased production rates in intricate pray mask contro] system response of aircraft and 
lecoration. by as much as hundreds to one. over hand methods. Radically reduce missiles as well as for other applic : 
st i f t 

dhor costs and eliminate the need of «¢ xperienced workmen. Reject common with tions 


arele or inexperienced hand spraying, are practically eliminated. Conforming The units are « ipable ol measuring 
i api i g 
Vatrix builds a number of very flexthle automatic machines, each can be manu from sustained acceleration up to 
« « < = 
é f ve speci ‘ 5 . 
tured to meet mr Specific requirements approximately 200 « ps and are designed 


AUTOMATIC ROTARY WIPING MACHINE jot alga Ree ge Reg lle gee 


MODEL DW24RT approximately 0.6 of critical provides 


a flat response of *3 per cent over the 
for high-production wiping of exce ? 
usable range, while sensitivity is 30 
paint from stove, heater, and retrigerator ; 
knobs, ete., after mask-controlled spray millivolts full seale per volt input. 
ng which holds the paint to the im Gulton Manufacturing Corp., 212 Dur 


mediate area ham Ave., Metuchen, N. J. 


Greatly increases production over the Circle No. 87, Reader Inquiry Service Cards 


' d back 
old fashioned method ot hand wiping so ow 


alter praying or dipping 


The speed of pindle travel is adjustable 
from (00 to 3600 wiped pieces per hour 


The operator can sit at the machine FOUR DIGIT AC-DC 
and feed from the hopper The part DIGITAL VOLTMETER 


Reading time for 4-digit digital volt 


move under the wiping cloth, are re 
1 until they are wiped clean, and 
then oved from i“ indl ) he 
en removed from tl pindle by th meter averages 3 sec for a-c and 1 sec 
unloading device 


for d-c readings. Readings are made 
The machine takes up I than automatically and presented on a digital 
of floor space and i OLIN i 

HP explosion-proo! motor It 


j 


mounted on casters for ready portability 


CONFORMING MATRIX CORPORATION 

316 TOLEDO FACTORIES BUILDING TOLEDO 2, OHIO 
Please send without obligation, details on 

Masks Fitures Mask Washing Machines Automatic Machines 
NAME 
FIRM 
STREET 
CITY AND STATE 
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H-300 
(300 Warts) 
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WATTAGE 
H-H Rheostats 


~~ ow the full Hardwick, Hindle line 
includes H-50, H-75, H-100, H-150, 
H-225, H-300, H-500, H-750 and 
H-1000. 


Our H-50 -75 -100 and -150 watt models 
have established in the field a great reputation 
for unusual ruggedness under abnormal con- 
ditions. They have proved themselves to be 
thoroughly dependable in service. 


Their many improvements are all incorpo- 
rated in these 5 new models, together with 


(1000 Werts) 


added new features including our recently 
patented contact arm. 


All are designed to comply with current stand- 
ards of: — 

e Military Specifications MIL-R-22 

e R.E.T.M.A. e N.E.M.A. 


e Underwriters’ Laboratories, Ine. 


Write today for Rheostat Bulletin 355 


HARDWICK, 


Rheostats and Resistors * 


IINDLE, 


NEWARK 5, N.J., U.S.A. 


INC. 


The mark of quality for more than a quarter of a century 





DESIGNING WITH DUREZ 


GRINDING 


WE) Te 


MILLING 


TU Te 


PV 
gL 


ENDS 5 COSTLY 
OPERATIONS ... 


ON UNIVAC’ COMPUTER PANELS 


You Can get Components to meet exact 
ing dimensional requirements with less 
machining and finishing than you 
nay have thought possible. Here's an 
cxan ple of how a switch to Durez 
phenol the engineerimny plastic 
wVCd a mayor portion ofa compon 

cost 

iS IS a7 interchanpeabic plug 
erminal panel in Remington Rand's 
Univac 120° digital computer. Tem 
perature and humidity attece Durez so 


] 


le that R16 molded-in holes plus 34 


slots and precision-titting edges in each 


a” x: 30" panel conform to close toler 
ances. Secondary drilling, milling, and 
grinding are climinated, while brushing 
and varnish dipping are unnecessary 
Durez is noted tor its electrical prop 
erues, impact strength, and resistance 
to heat, morscture, and chemical action 
It molds readily in complex torms of 
Varying section, and me tal inserts Can be 
molded in. All these properties come 
in many Combinations. Let them help 


to solve your problems 


A HANDY NEW BOOKLET of technical information 


DUREZ PLASTICS DIVISION 


HOOKER ELECTROCHEMICAL COMPANY 


1304 Waick Road, North Tonawanda, N. ¥ 


i fon request 


Tus 


ATT 
& PLASTICS 


in-line read-out. The l-in. numerals can 
he read from 30 ft away. 

Designated Model 4400. instrument 
has a range of 0.001 to 999.9 volts. 
Range switching is manual on a-c and 
automatic on d-c. A-c accuracy is 0.1 
per cent of full seale. D-c accuracy is 

1 digit 

Frequency response of the instrument 
is from 30 to 10.000 eveles at 10 meg- 
olims 20 micro-microfarads. Response 
curve is flat over the full range. Sta- 
bility is 0.010% from 40 to 120 F 
with automatic d-c calibration. A- 
calibration, set at the factory, can be 
idjusted to correct for long-term drifts 
Instrument is designed for mounting In 
Panel height 
Electro Instruments. In 
Diego 10, 


a standard 19 in. rack 
is 10's in 
$794 Rosecrans St San 
Calif 
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TORSIONAL CALIBRATOR 
RATED UP TO 16000 CPS, 
100 FT-LB 

While designed primary as a caliora 


tor for torsional pickups. rate gyros 


Vodel CALO5O 


lorsional Calibrator is also used tors 


ihe imuilas le Vices 
esting relays. checking torsional tre 


quencies of small armatures. and excit 


ing torsional modes of vibration in a 
wide variety of small rotating units 
The calibrator is capable ot produc- 
ing torsional oscillations without reso- 
nances in the moving element to fre- 
quencies as high as 1600 cps under 
tree-table 
erated torque of 110 ft-lb permits rota- 


no-load conditions. A gen 


tional acceleration up to 1570 radians 
sec? with no table stops 

A signal generator attached directly 
to the table of the calibrator monitors 
angular velocity of the table motion to 
actual table 
Model M3 


vibration meter may be used in con 


within 5 per cent ot 
velocity Manufacturer s 
unction with the signal generator: a 
imple conversion factor changes linear 
meter readings to rotational quantities 

Model CA1050 may be driven by a 
iriety of power supplies normally used 
with conventional linear-motion vibra 
tion exciters. Standard control cabinets 


with or without servo control and auto 
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Construction —Printed circuit terminals are designed OTHER VERSIONS 
with snap-in feature which holds relay in printed circuit 
board without lugging prior to solder dip. 
Other versions of MS relay available with standard solder 
type terminals and insulating base, where required. Also 
with 4 N.O. isolated circuits having common make. 
While not yet in production, extra-sensitive version has 
been developed. Maximum coil resistance 18,000 ohms, 
nominal sensitivity .040 watt, maximum sensitivity .020 SOLDER TERMINALS INSULATED BASE 
watt, overall height 1-9/16". All other details same as 4 teenaton sree wn 


common make contact Solder terminals mounted EXTRA SENSITIVE 
standard MS relay. on insuloting base VERSION 


. . 
Application type Ms is an ideal relay for any 


application requiring a compact, highly reliable single pole Snattitent Miniature Sensitive Reloy 
D. C. device, where a low cost solution is required because cpa Type MS 
of volume usage and competitive problems. Contest Dans S. P.D.T. 

The fact that industry has already used over a million 
units of this design is your assurance that the KR-B-M Type 
MS relay will meet your most exacting requirements. Coil Resistance Up to 10,000 ohms 


Contact Rating | amp. 32 V.D.C, non-inductive 


Contacts used in Type MS are of the cross bar type, which Nominal Sensitivity (Coil Input) .060 Watt 
offer the ultimate in reliability throughout the life of the 
relay. Molded bobbin design has eliminated coil failure 
on sensitive applications under severe climatic conditions. 


Maximum Sensitivity 040 Watt 


Approx. Dimensions 1% x Ye x 1" 


Send for Descriptive Bulletin MS-1 


RBM DIVISION 


> ESSEX WIRE CORPORATION, Logansport, Indiana 


OTHER PRODUCTS 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVES 





Rated for 
50 HP 220 volts 
100 HP 440 volts 


Are Box Cover Easily Re- 
moved To Inspect Contacts 


Dual Voltage Magnet Coil _ Ta Te 


i 


All Contacts Are Easy To 
Replace. No Wires To 


Remove 


Contacts Are Locked In 
Open Position When Re- 
set Button Is Operated 


Switchlets Easily Attached 
For Additional Circuits 


COMPACT—STANDARD DESIGN—DUAL PURPOSE 


Years of engineering and field testing are built into the Furnas 
Electric size 4 magnetic starter. Compare these features: COM- 
PACT—The new size 4 starter is only slightly larger than the 
size 3. STANDARDIZED DESIGN—Non-current carrying ele- 
ments such as magnet assembly, arc box, cross arm, mounting plate 
and the like <re interchangeable with the size 3. This standard- 
ization has been made without compromising on life because larger 
contact and other current carrying parts provide the increased 
capacity. DUAL PURPOSE—Reconnectable dual voltage coils. 
A single «-arter stocked with its coil connected for 220 volts can 
he quickly and easily reconnected for 440 volts. Coil changing is 
eliminated and stocking of starters and coils simplified. 

Write for Bulletin 5604, Furnas Electric Company, 1024 McKee 
Street, Batavia, Ilinots 


Te 
Am ete ieee 17h | 


BATAVIA, ILLINOIS 


matic cycling, can be adapted to any 
of these power supplies. 

The calibrator table is 6 in. in diam 
stray flux density is less than 30 gauss 
on the table level. The calibrator meas- 
ures 20 in. x 22.5 in. x 24 in. high and 
weighs about 1750 Ib. MB Manufac 
turing Co. Ine., 1060 State St. New 
Haven 11, Conn 
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MULTI-PURPOSE POWER 
SUPPLY 


Power supply offers a voltage range of 
0 to 500 volts and no-load to full-load 
regulation of better than + 0.25. per 
cent or 0.5 volt. Ripple is less than 1 
millivolt. There are separate current 
and voltage meters, with new pushbut 
ton range switching for accurate meas 
urement of very small voltages and 


currents. Additional ieatures include 


complete overload protection and 
grounding of either positive or nega 
tive d-c terminals. Known as Model 
7I1A the power supply is designed to 
power all types of laboratory, and elec 
tronic test setups. 

The instrument weighs 18 Ib. It is 
enclosed in an all-metal case with car- 
rying strap. Hewlett-Packard Co., 395 
Page Mill Rd., Palo Alto, Calif 
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INTERPOLATION OSCIL- 
LATOR COVERS 6 CPS TO 
6 KC 


Model 200J Interpolation Oscillator, is 
designed for measurements where fre 
quencies must be known with extreme 
accuracy. A 6-in. tuning dial, in com 
bination with six ranges, results in an 
80 in. effective scale length for maxi 
mum readability and resetability. Calli 


bration accuracy is 1 per cent over 
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37% cost saving in production, 28% saving 
on assembly with Tinnerman SPEED NUTS ! setconvector heater manu, 


facturer uses { and 


It takes only 5 Tinnerman Speep Nuts to cut costs on the Atlas-Aire susombly time by 0% 
Utility Fan, manufactured by the Atlas Tool and Manufacturing 
Company, St. Louis 
Two “J” Type Speep Nuts make a lightning-fast, vibrationproof 
attachment of carrying handle to fan housing. Three Push-On Sprep 
Nuts firmly secure the grill to the housing 
‘Twelve parts were eliminated to bring about a 37% cost saving; total 
assembly time has been reduced from 25 to 18 minutes to effect a 28% “U”" and “J” type Sreep 
time saving. The elimination of a spot welding operation and a punch Pas eae ee eee 
press also resulted in a better use of over 400 square feet of flocr space! ee ere 
Your Tinnerman representative can offer you over 8,000 different 
hapes and sizes of Speep Nut brand fasteners to produce similar fasten 
ing savings in your product assemblies. Call him, or write for your free 
copy of “Speep Nut Savings Stories.” 


TINNERMAN PRODUCTS, INC. © BOX 6688, DEPT 


Canada: Dominion tere Limited, Hamilton, O io. Great Brita immond ‘ 
ee I te r tv I ‘ , : \ On this ceiling light, special 
Barbusse, Levallo jermany: Hans Sickinger GmbH ‘‘MECAN emai ; Sreep Nut replaces 3 part 
: cut 


TINNERMAN 


Speed Mula ~* 
oy 
FASTEST THING IN FASTENINGS 


READER INQUIRY § VICE CARDS, PRECEDIN 


12, CLEVELAND 1, OHIO 


assembly time by #0 





FOR TODAY’S 
ELECTRICAL- 
ELECTRONIC 

MULTI-CONDUCTOR 
CABLE REQUIREMENTS 


To meet the needs of the elec- 
trical and electronic industries, 
William Brand announces a new 
and expanded line of Turbo 
Brand plastic insulated multi- 
conductor cable, Precisely made 
to your specification, these cables 
can be furnished with or without 
shielding, with exact positioning 
within the cable of the individual 
coaxials, twisted pairs, triples or 
any of the many other standard 

more comple x components 
that go into today’s rigidly engi 


neered interconnecting cables. 


Quotations promptly rendered upon receipt of 
your specifications. Write today! 


WILLIAM BRAND & COMPANY, INC. 


Willimantic 1, Connecticut 


~~ 


Quolity Electrical & Electronic Wire & Insulating Materials Since 1920, ——~ 
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the frequency range from 6 eps to 6 ke. 

The instrument provides an output of 
160 milliwatts or 10 volts into 600 ohms, 
or 20 volts open circuit. The output is 
balanced to ground. Distortion is less 
than 1% of | per cent. Frequency sta- 
bility is *2 per cent or 0.2 eps; fre- 
quency response is less than +1 db 
for the full range 

Model 200) incorporates manufac- 
turer's resistance-capacity oscillator cir- 
cuit and is equipped with long-life 
electrolytic capacitors, surface-treated 
insulators, and a precision mechanical 
drive. Hewlett-Packard Co., 275 Page 


Mill Rd.. Palo Alto, Calif. 
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Packaged Programmer 
Features Drum-Type Memory 


(Continued from page 109) 


MCR-14, MCR-11 and automatic se- 
lector switch A-3. This starts the two 
head shuttle motors, designated as 
HSM-1 and HSM-2 in Fig. 8. Opera- 
tion of these motors moves the dis- 
tributor plates (carrying the array 
of switches and plungers) away from 
the distributor drum. At the same 
time, motors HSM-] and HSM-2 ro- 
tate the shaft on which the four main- 
head shuttle motor function cams are 
assembled and = shift the eccentric 
crank arrangement to move the shut- 
tle away from the function drum. 
First in the sequence of operations 
controlled by the HSM cams is the 
tripping of switch HSM-1. This es- 
tablishes a holding circuit to the two 
shuttle motors MCR-1] and MCR-12. 
The main shuttle has already started 
to move away from the function drum 


(by action of motors HSM-1 and 
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Four sizes of shielded coil forms cover a wide range of design requirements. Dimensions when mounted, including 
terminals, are: LS-12 (square type for printed circuits), '2” x '¢”" x 'v”; LS-9, 46” diameter x '2” high; LS-10 x 'Vi5 
LS-11, '%6” x "7A; Each form mounts by a single stud. Windings may be universal or wound to your specifications 


Where shock treatment doesn’t work 


CTC miniaturized shielded coil form Roberts and Associates, Inc 068 West 
are highly shock resistant. With me Washington Blvd., Los Angeles 16, and 
chanically enclosed, completely shielded 61 Renato Court, Redwood City, Cal 
coil windings, they bring all the rugged 


ness and dependable performance you 
rYPE SPC nolic and ceramic printed cis 


nl forme can b yldere fter mounting. Vhet 
> ‘ 
tions IF strips, RF coils, oscillator olic forms: % ” high when mounted, in diameter 


19” vd ( i fort diamet 
etc if er m ‘ ‘ ; rT ar 


require for your “tight spot” applica 


coils ; 
mounted heights of nd ‘ with 
CT combines quality contro with powdered iron core j la o licone fibre 
gias. Forma come with t ded slug and termina 
quantily productto to supply exactly collar. Unite me t through two to four hole 


the component ou need, in any required. Availabl oO ne or wou 


ecified 
5 pecified 


amount. CTC quali control includes 


material certification, checking each 
step of production, and each finished 
product. And C’'T'C quantity productior 
means CTC can fill your orders for any 
volume, from smallest to largest 

For samples, specifications and prices 
write to Sales Engineering Dept CAMBRIDGE THERMIONIC CORPORATION 
Cambridge Thermionic Corporation 
453 Concord Ave Cambridge 38 
Mass. On the West Coast contact E. \ custom or standard 


makers of guaranteed electronic components 


READER INQUIRY SERVICE CARDS, PRECEDING 





rr t DO IT YOURSELF... 


ERIE has the unique combination of facilities for producing electronic com 
ponents, molded plastic parts, metal stampings and embossed wiring 
boards, for Electronic and Mechanical Custom Assemblies. Such assemblies 
are essential in the design of Computers, Business Machines, Automatic 
Industrial Controls, Electronic Organs, Communication Equipment, Guided 
Missiles and Ordnance Materiel. 

A definite trend has been toward unitized assemblies that help speed 
production and insure a minimum of down time on end use equipment 
Through research, design and actual production of component packaging 
for a number of years, ERIE has kept pace with this fast growing industry. 
By subcontracting certain basic assemblies to ERIE, you, the manufacturers, 
can devote more of your engineering time to the design of new equipments 
and development of end use systems, and save on your final unit costs. 

The ElectroMechanical Division of Erie Resistor will welcome the 
opportunity to consult with you on the possible economies to be gained 
through the use of ERIE assemblies. 


© Pluggable and Modular Units @ Unitized Multiple Com- 
ponent Networks © Transistorixed Assemblies and Assem- 
blles for Military Use © Memory Matrix Devices @ Panel 
Wiring and Cabling 


7 


a4 ERIE ELECTRO-MECHANICAL DIVISION 


ERIE RESISTOR CORPORATION 


OC eae machanibiad Main Offices: ERIE, PA. 


ERIE, PA. * LONDON, ENGLAND + TRENTON, ONTARIO 
i atalieaememiaiemtnmnetn 


HSM-2). As it does, a cam closes 
switch HSM.3, starting the function 
drum motor CDM. Note that the A-4 
switch is closed when the Man-Au- 
Trol lever is thrown to automatic. 

Motor CDM starts. tripping switch 
CDM which operates directly off the 
end of the motor shaft, and beginning 
to index both distributor and funce- 
tion drums. Contacts CDM-] are in a 
holding circuit for motor CDM. The 
distributor and function shuttles §re- 
main away from their respective 
drums until the indexing operation 
nears completion. 

At completion of the drums index 
by the cam actuated CDM-1 switch 
opening which stop the function and 
distributor drum. Now the distribu- 
tor and function shuttles start their 
return. 

A this point 4SM-6 opens and de- 
energizes MCR-18 relay whose contact 
MCR-18 on the d-c circuit opens 
thereby de-energizing MCR-11 and 
MCR-12 d-c relays. When these relays 
become de-energized their controls, 
which are in series with A-6 in the 
110-volt circuit, close also and set up 
a circuit to the solenoid valve in the 
tank unit. 

On near completion of the return 
of the function and distributor shut- 
tles, to their respective drums, the 
function shuttle fingers contact pins 
on the control drum, dictated by this 
particular phase of the cycle. Voltage 
is put across the shuttle switches 
which have been closed by the shuttle 
fing rs. This engvaves the solenoid 
valves called for in the pattern. The 
shuttle comes to a complet stop 
when H/SM-] opens 

The foregoing deseription pertains 
only to the control of the main turret 
head. Similar circuits would be fur- 
nished also for side-head and ram- 
head programmer, if such are used 


on the machine 
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ese curves tell 


Do find such insulation adhesive 
terms as thermosetting, heat-resistant, 
and solvent-resistant confusing at’ times? 
For instance, the difference between a 
pressure-sensitive tape with a 
adhesive and one 
resistant”’ adhesive? 


you 


*“thermo- 
setting” with “heat- 

The difference in holding power of the two is 
graphically demonstrated in the chart above. A 
“heat-resistant” adhesive simply has a higher-than- 
average softening point. For many applications, 
where not subjected to high temperatures, tapes 
with conventional or heat-resistant adhesives may 
offer adequate holding power. But if extreme or 
prolonged temperature is the problem, you need 
“ScotcH” Brand Tapes with 3M Thermosetting 
Adhesive. 

The “thermosetting” adhesive on “Scorcn” 
Brand Tapes is soft enough at application to be 
pressure-sensitive — tapes stick at a touch. When 
subjected to heat, however, a positive chemical 


The first true thermosetting adhesive 
. still the industry standard... found 
only in... 


a Straight story! 


change takes place which increases the adhesive’s 
bond strength 
infusible bond. 

Once cured, 3M 


under extreme operating heat without softening... 


it develops into a firm, insoluble, 


Adhesive holds 


Thermosetting 


has high bond-strength for anchoring leads 


bakes dry to prevent throw-out resists action of 


solvents, waxes, and varnishes. The only tapes com 
bining all four of these advantages are “Scorcn”’ 


Brand Tapes with 3M Thermosetting Adhesive. 


Why not let us show you how 3M Thermosetting 
Adhesive Tapes can give better performance in 
insulating your products? Just write on your letter 


head to 3M Co., St. Paul 6, Minn., Dept. BY -46 


These “Scotch” Brand Insulating Tapes have 3M 
Thermosetting Adhesive: No. 27, Glass Cloth Backing; No. 
28, Acetate Cloth Backing; No. 29, Cotton Cloth Backing; 
Nos. 38 and 39, Treated Paper Backings; No. 56, Poly- 
ester Film Backing. 


SCOTCH Electrical Products 


The terms Minn 


“Scotcu” and “3M” are registered 


trademarks of Minnesota Mining and Manufacturing Co., St 
Export Sales Office: 99 Park Ave., 


New York 16, N.Y. In Canada: P.O. Box 757 


Paul 6 
London, Ontario 


oO 
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ial! 


and HERE’S PROOF! 


“Hi LOOP TYPE” 


PLASTIC CLAMPS 


Available in 3 materials... 
ETHYL CELLULOSE - SARAN - NYLON 


Available in size 
range trom '/%” to 
3” in 46 stock sizes 
Open easily Shue 
over wires, cable 
pipes, tubes, etc 
Light in weight 
tough and durable 
over wide tempera 
ture ranges. Offer 
ideal insulating 
properties while 
protecting delicat: 
surfaces 


MILLIONS 
mm, IN USE! 


Hi-O “LOK-ON” 


WIRE CONNECTOR 


Features unique metal 
spring insert Wire 
strands become securely 
wedged and locked as the 
connector is screwed on 
Gives twice the average 
holding power! Even in 
experienced help can 
make perfect pigtail 
splices. UL and CSA 
approved 


FREE SAMPLES 
TEST ‘EM YOURSELF! 


Please send samples of CLAMPS AND 
CONNECTORS 


NAME 
FIRM 
STREET 


ciTy 


/ 


ASK FOR Q 


COMPLETE 
CATALOG (* 


es lOlRU RL lth yet) See 


446 Etim Street Sycamore, Il! 
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Editorial Reprints 


\s manuscripts are projected for pub 
lication in each issue of ELrerrical 
MANUFACTURING, the board of editors 
determines which editorial article are 
to be made available to readers in re 
print: form 


Available reprints of articles in this 
ind previous issues are briefed here 
Any regular ELectricaAL MANUFACTUR 
ING reader qualifies for one copy of all 


single article reprints without charge 


The numerals shown in reprint list 
ing correspond to the numbers shown 
on postcards incorporated in the Reade 
Inquiry Service Cards facing back cover 


page. Readers should circle those num 


REPRINTS NOW AVAILABLE 


Zinc Die Castings, April 1956, 12 
pages. Physical properties of three 
metals compared design data pre 
nted, case histories in’ business 


machine ind electronic 


product 


field 213 


Dielectric Properties of Casting Resins, 
April 1956, 8 pages. Tabular and 
graph data on effects of high humid- 
ity on dielec tric properties ot epoxy 
und polyester compounds are pre 


ented in a Naval Material Labo 
ratory report 212) 


Simplification of Control Circuits, 
April 1956, 8 pages. Reliability 
proble is ce alt with in five examples 
taken from diverse fields involving 
complex relay circuits 211 


Components for Transistor Circuits, 
March 1956, 12 pages. Review of 
representative devel 

oped under the cognizance of the 

Signal Corps Engineering Laborato 


components 


ries especially for use in transistor 


circuits for military 


applications. 


(208 


Special Purpose New Plastics, March 
1956, 16 pages. Properties and ap 
plications of molding compounds, 
moldable sheet 
pounds, specially developed to meet 
severe 


elastomeric com 


performance 
Included are 


requirements 
the dially] phthalate 
epoxy-molding compounds 
irc-resistant 


resins 
phenolics, glass-filled 


phenolics, glass-silicones, silicone 
bearing alloys, conductive plastics 


(207 
Adhesives as Design Tools, February 


1956, 12 pages. Applications and 


bers indicating the reprints desired. 

If multiple quantities of these re- 
prints are desired, the rates to govern 
are indicated. Remittances must ac- 
company all orders. Larger quantities, 


spec ial quotation 


Cost of 
Single Subject Reprints 
Vo. of Number of pages 
Reprints 4-12 16-32 
] Gratis 
5 $2.00 
10 3.50 6.00 


A 50 12.50 


Gratis 


eo 7c 
29.10 


idvantages of adhesives in the de- 
sign of electrically energized equip 
ment are dis¢ ussed, Basic proper- 
ties of major classes of adhesives 
are summarized, optimum combina- 
tions of adhesives and _ specified 
surfaces are charted, selection fac- 
tors are analyzed. Applications de- 
scribed (206) 
Squirrel-Cage Induction Motors Under 
Duty-Cycle Conditions, February 
1956, 12 pages. Formulas are de- 
rived for calculating rotor accelera 
tion and deceleration losses as well 
then translated into 
temperature rise, which determines 
safe operation. Case histories also 
take load inertia into account. (205) 
Artwork Procedures in Printed Wiring, 
January 1956, 8 pages. An analysis 
of the dependence of the quality 
and preciseness of the finished 
printed wiring board on the original 
artwork procedure for making the 
master drawings. Design consider- 
ations are discussed, and _ several 
methods for single-board, short-run 
and high-production output are 


described and illustrated. (209) 


as stator losses, 


Precision Potentiometers—Characteris- 
tics and Limitations, January 1956, 
12 pages. Review of various types 
of precision potentiometers; defini- 
tions and terminology. (204) 

Magnetic Amplifiers in Industrial Con- 
trol Systems, Parts I and II, No- 
vember and December 1955, 16 
pages. Describes in fundamental 
terms the operation of basic mag- 
netic amplifier circuits, then pro- 
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TAYLOR 


Laminated Plastics 
Vulcanized Fibre 


Shop Talk 


TAYLOR FABRE €-O 


Plants in Norristown, Pa. and La Verne, Calif 


PHENOL — MELAMINE —SILICONE—EPOXY LAMINATES * COMBINATION LAMINATES * VULCANIZED FIBRE 


Tips for designers 


Terminal board for a complex circuit in an 
electronic spectrophotometer instrument is made of 
Taylor Grade LE laminate . selected for its 


insulating and mechanical properties. 


Large exhaust fans use Taylor paper base 
phenolic washers to help absorb thrust . . . an 
inexpensive arrangement, with long life. 


Welders’ helmets are fabricated from tough, 
durable Taylor vulcanized fibre . . . readily 
formed to many desired contours. 


Rotary lawn mower vtilizes abrasion resistance 
of Taylor phenolic laminate washer in slip-clutch 
attachment of drive shoft to cutting blade. 


TAYLOR FABRICATING 
FACILITIES 


Your production problems can 
often be simplified . . . schedules 
safeguarded .. . inventory head- 
aches cured and overall costs 
reduced by having Taylor fabri- 
cate finished parts of vulcanized 
fibre and laminates to your 
specifications. Efficient, modern 
facilities are ready to serve you. 
Write to Taylor about your spe- 
cific requirements 


* POLYESTER GLASS ROD 


Chosen for its mechanical strength and electrical insulation, this Taylor 


laminated tubing provides an economical means for making (1) an 


ignition breaker arm bushing and (2) a distributor terminal bushing 


Strength plus electrical insulation, 
available in Taylor laminated tubing 


Among the most versatile basic 
materials available to the designer, 
Taylor laminated plastics are con- 
stantly finding new applications 
in new products for future 
markets and as replacements for 
parts in current production. 


Widely used in flat sheets for the 
fabrication of parts for electrical 
components, ‘Taylor laminates are 
also available in tube form. This 
makes them applicable to an even 
greater number of parts . . . such 
as bushings, guides, shafts, and 
housings for resistors, thermistors 
and fuses. The tubes are supplied 
with inside diameters as small as 
4". Standard lengths are 36” or 
49”, depending on grade, inside 
diameter and wall thicknesses. 


Included in the broad selection of 
- 

Taylor laminated tubing are a 
great variety of different grades 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 


... paper, fabric and glass bases 
combined with special formula- 
tions of phenol, melamine, sili- 
cone and epoxy resins. Each grade 
offers electrical and physical prop- 
erties which qualify it for a speci- 
fic application at a 
price. 


reasonable 


Of particular interest to economy- 
minded designers and production 
managers is the fact that this 
laminated tubing permits the use 
of a part for a mechanical applica- 
tion without the need for extra 
electrical insulation. 


Plan to take greater advantage of 
ry ° . 
l'aylor laminates in tube, 
. either in 
your present products or in those 


which you are now designing. Call 


sheet and rod form . 


or write for a discussion of your 
specific requirements. 





' 1 ! 
eeds to explain the ! ny auxiliary 


windings that may be added t 


onvert the basic unit into a high 
iC ame 
R) precision regulator Circuit for 
ictual regulators are given (210 


WATERPROOF MOLDED COILS Digital Computer Prin yd Decem 


ber 1955, 12 pages primer 


& completely new concept to gt py waterproof electrical coil establishes elements of the binary 
windings has been developed by DeLuxe Coils, Wabash, Indiana number system treats de ( imal to 
Molded from the new epoxy resins, the coils are impervious to water, 


oils, dust, acids, alkali solutions ond water base hydraulic fluids binary conversion and provides 
omputer definitions and symbols 
A “must” for designers of contro] 
ystems ¢ mploying computer tec h 


niques and components. (203) 


System for Evaluating Electronic 
Components, December 1955, § 
pages. Dese ribes systematic method 
of components sé lection based on 
numerical values for five attributes 
reliability, availability, compatibil 
ity, economy and_ reproducibility. 

The windings are completely encased in the thermosetting resin by 


incorporating the unique design of a core tube fabricated from the We ighting factors are assign d' for 
same resin as is used in the encapsulating process 


Coil windings are currently being molded in green, black, red and 
blue colors, ond oll four colors are recognized by Underwriters’ 7 I P "Te : Di >| act ; 
Laboratories os insulating materials for general purpose application Research rogress in BeLeCtIrICSs— 


105° C Class A requirements 1955, December 1955, 12 pages 


Write today for complete details The latest article 


conditions of operation (202) 


in the annual 
series of reports on the meeting of 


DELUXE COILS, INC., Wabash, Indiana the Conference on Electrical Insula 


Dept. EM tion. The on-the-spot summary and 


interpretation highlights work done 
on corona effects; breakdown studies 
in gases and liquids silicone mate 

rials and ferroelectrics (201) 


Nuclear Batteries, November 1955, 8 
page Progress report trom Wright 


' 

Field on the development of power 
fa sources utilizing I idioac tive isotope 

is energy elements. Solar batteries 


ire also discussed. Commercial and 


semicommercial types offered by in 


ALL-NYLON FASTENINGS dustry are illustrated and described 


(233) 


Simplified Design of High-Tempera- 
ture Transformers, November 1955 
12 pages Detailed procedure for 
estimating temperatures and tem 
perature gradients In power trans 
formers for electronic equipment 
Charts, diagrams and a nomograph 
are used, For power outputs to 5 
kva. voltages to 50 kilovolts, fre 
quencies from 25 to 2500 cps; at 
mospheric pressure as low as 1.32 
in. of mercury (70,000 ft altitude 
and te mperatures up to 200 ¢ (232) 


Evaporative Spray-Tower Technique 
for Electronic Equipment Cooling, 


EAST October 1955, 12 pages. A new 


vstem of cooling developed by the 


SERVICE FOR FREE Navy is described. Simultaneous 


heat and mass transfer is utilized 


ON SPECIALS CATALOG \s the means for removing heat 


(229) 


GCC MC ae ME Tamm Snslog Computers for Machine Con 


trol—Parts I and II, August and 
CASTLETON-ON-HUDSON, N. Y. October 1955, 20 pages. Points out 


the possibilities created by exten 
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Making Electrical Connections Under Pressure 


by Andy Wyzenbeek, Chief Engineer 


Fusite Hermetic Terminals with new V-24 glass use the principles 
of both fusion and compression between the metal and glass to 
assure a rugged air tight electrical connection. 

Where great pressures are involved either internally or exter- 
nally the limiting factor is often solder or other method of sealing 
rather than the junction of materials on the terminal itself. 

The same is true of Fusite Terminals in applications subject 
to extreme vibrations, or mechanical or thermal shock. 

Where one or more of these conditions exist, Fusite threaded 
bushing terminals have proved themselves capable of withstanding 
great punishment. The threaded mechanical seal together with 


soft solder, suitable gasket or epoxy resin extends the capacity of 


the connection and brings it more nearly to the high limits engi- 
neered into the Fusite Terminal itself. 

“ach of the three illustrated terminals are available in five 
different electrode treatments and come with standard threads as 
shown. In addition, for extreme pressure conditions, these terminals 
are made with tapered pipe plug threads. 

We were gratified and a little bit alarmed by a letter of inquiry 
received recently from a new user of a Fusite pipe plug terminal. 


“Thank you for the samples of your terminal and drawings of 


1/8 pipe plug. We tested several of these units to 29,500 PSI at 212° 
and they did not fail. We are curious as to how much higher pres- 
sure they will stand.” 


We had to plead ignorance as to maximum pressure possi- 
bilities, but if you would like to test them in your own application, 
samples are yours for the asking. 


Write FUSITE, Dept. D-2, 6026 Fernview Avenue, Cincinnati 13, Ohio 


104 TB Series 105 TB Series 
8-32 Thread %.” Hex Head Y,-28 Thread %” Hex Head 


» TERMINALS ~ 


SS FUSITE 
5 PERFORMANCE bas 
y . THE 


Ca ¥ 
faue’ 


Threaded Bushing Terminal 
with Gasket 


| 


Pipe Plug Terminal 


ade 
109 TB Series 


¥%,-24 Thread '%”" Hex Head 


CORPORATION 


6026 FERNVIEW AVE., CINCINNATI 13, OHIO 
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More safe power from motors 


LOCKED ROTOR CURRENT 


BY CLOSING THIS GAP 


New thinking in the product design field calls for 
getting the most power out of motors... safely. It offers 
obvious competitive advantages in reduced motor size 
and lower costs. 

Several of the nation’s foremost equipment manu- 
facturers have accomplished this objective, solved some 
of the toughest motor protection problems with the Silic- 
O-Netic Overload Relay. 

Here’s an overload protector that can safely re- 
duce the gap between running and locked-rotor currents. 
Overload protection with time delay can be set to within 
115% of running current; locked rotor current within 
300%. Despite these tight operating char- 
acteristics, ample provision for starting in- 
rush is provided. 

And what’s more, current rating is 
stable; never changes with ambient temper- 
ature because this relay operates on the 
Heinemann hydraulic-magnetic principle. 

Can these seemingly fantastic speci- 
fications be maintained in production? Yes. 

In fact, at least one manufacturer increased his product 
guarantee after protecting his motor with a Heinemann 
Silic-O-Netic Relay. It’s worth your investigation . 
now. Send for Bulletin 5101B. 


ELECTRIC COMPANY 


99 Plum Street, Trenton 2, N. J. 


sive military research and develop- 
ment programs that have made a 
rich store of computer technology 
and proven components available 
to the equipment designer. Ar- 
ticles explain workings of basic 
components and describes how 
servos perform individual mathe- 
matical operations. (231) 


Correcting Meter Readings on Servo 


and Gyro Motor Tests, September 
1955, 8 pages. Corrections are in 
order when the power consumed by 
the meters is substantial compared 
to the motor loads, as in the case 
of small instrument motors. Forms 
developed at M.I.T. routinize the 
otherwise tedious calculations. (228) 


Flexible Couplings for Motor Drives, 


July 1955, 8 pages. Operating prin- 
ciples and selection factors of some 
principal types are presented in this 
review. Many design variations are 
to be found in these basic types, 
all intended to compensate for lim- 
ited misalignment resulting from 
poor mounting of motor and driven 
member, wear, thermal distortion 


and load deflection. (223) 


Application Factors for Two-Phase 


Servo Motors, June 1955, 12 pages. 
Discussion of the operating charac- 
teristics and the principles of opera- 
tion of two-phase induction motors 
used as control elements in feed- 
back systems. A minimum of math- 
ematical analysis is employed. (215) 


Multiple Reprints 


Multiple Reprints (reprints or com- 


pendiums into which are combined 
several separate articles on the same 
or related subjects) are available at 
the nominal prices indicated in each 
listing. Orders must be accompanied 
by remittances. Large quantities, 
special quotations. These multiple, 
reprints are listed by titles, immedi- 
ately following the single article 
reprint listings. Address: John A. 
Campbell, Director Reader Service, 
ELECTRICAL MANUFACTURING, 1250 
Sixth Avenue, New York 20, N. Y. 


Electrical Insulation and Dielectrics— 


1955. (Problems-Materials-Applica- 
tions)-136 pages. A compilation of 
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New Leesona No. 108 Coil Winders (foreground) in the plant of Ram Electronics 
Inc., Irvington, N. Y., where Leesona Winders have become “standard equipment.”’ 
These were added as best winders for producing short runs of stick-wound coils of 
varying specifications. (Inset) Ram has built an excellent reputation for winding 
quality coils and transformers used in radio and TV equipment. 


RAM standardizes on Leesona coil 


winders...adds No. 108 machines 


These winders help 
maintain highest quality 
standards .. . with good 

production performance 

Ram Electronics, Inc. (Irvington, 
N. Y.) earned its fine reputation by 
adhering to unusually high quality 
standards, 


This reputation, of course, is one 
they intend to keep. So in adding to 
coil winding facilities they picked 


FOR WINDING COILS 
IN QUANTITY... 
ACCURATELY ...USE 


LEESONA WINDING MACHINES 


Leesona No. 108 Coil Winders, stand- 
ardizing on Leesona equipment which 
has served them so well in the past 
To quote Mr. Del Vecchio, plant 
manager: 

“We have count on 
Leesona Coil Winders to assure the 
high quality coils we insist upon for 
our products, That's why any addi 
tions to our present installation will 


he Leesona Ww inder 5. 


The Leesona No. 108 Hand Feed 


come to 


Coil Winder was designed specifically 
for complete accuracy, great flexi- 
bility and top production at low op- 
erating cost 


Investigate 
how Leesona No 108 Coil Winders 
can perform with great efliciency in 
yur plant. The coupon will bring you 
complete detail 
helpful coil) winding information, 
Why not check and mail it today? 


together with other 


H.5-4 


UNIVERSAL WINDING COMPANY 


P. O. BOX 1605, PROVIDENCE 1, RHODE ISLAND, Dept. 134 


Please send me 


Bulletin on the Leesona No. 108 Hand-Feed Coil Winder 


Condensed catalog of Leesona Winders 


Bulletin on the new Leesona Poy-As-You-Profit Plans for purchasing or leasing modern 


coil winding machinery 


Nome... 
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Be Sure 


with a 


Matched-to-the-Machine 








STEARNS MAGNETIC CLUTCH 


On many machines, a standard magnetic clutch does the job. 





On others, however, a special custom-made unit is needed for 


the most profitable results. 





In either case, you’re right with 
Stearns — because this pio- 
neer in magnetic equip- 


ment builds both. 


Here are important 
reasons why Stearns 
magnetic clutches 
provide positive de- 
pendable control on 
such a wide variety of 


applications. 


@ Torque range from .4 to 30,000 
Ib. ft 


@ Low inertia 


® Quiet and cool running. No 
metal-to-metal contact, no spark- 
fast, smooth en ing. 

gage and disengage. Split shaft, 
through shaft, two speed drives, 
forward and reversing drives — 


® Automatic or manual control. 


® No toggles, yokes, shifters. 


other special applications. ®@ Simple adjustment. 


Let Stearns’ design and engineering experience work for you. Consult 


your Sweet's Product Design File or write for bulletin226-D. 
1083 


MAGNETIC EQUIPMENT FOR ALL INDUSTRY 


STEARNS 4 MAGNETS 


STEARNS MAGNETIC, INC GAZ South 28th Street 


Milwaukee 46, Wisconsin 


ts 
~! 
~ 
= 


the most important articles selected 
from recent issues of ELECTRICAL 
MANUFACTURING. This volume pro 
vides the engineer not only with 
significant but with current design- 
helpful literature. Articles cover 
epoxy casting resins, radiation ef- 
fects on dielectrics, fluorocarbons, 
results of special evaluation pro- 
grams, amoug other subjects. $3.00 


Designing Servomechanism Systems, 
96 pages. Multiple Reprint No. 3. 
Thirteen feature articles or related 
phases of design of feedback con 
trol or servo systems and servo ap- 
plications, including the series of 
four articles by Herst. For a com- 
plete list of the contents of this 
booklet see April 1954, page 358 

$2.50 


Printed Circuits, 71 pages. Multiple 
Reprint No. 8. Selection of 14 
articles dealing with mechanized 
wiring techniques, beginning with 
silk screen printing of radio cir- 
cuit elements on ceramic plates. 
Other processes described include 
stamped wiring, and sprayed metal 
plated and etched circuits and as 
sociated assembly methods. For an 
notated list of articles see page 332 
of the June 1954 issue $2.00 


Multiple Reprints at Quantity Prices 

Since handling expenses is a signifi- 
cant cost element in the distribution 
of these Multiple Reprints, grouping 
of orders make possible substantial 
savings in cost per copy. For single 
shipments to one address, on orders 
accompanied by remittance, the fol- 
lowing prices per copy apply: 


Quantity 
Title 5 25 
Electrical Insulation and 


Dielectrics—1955 9.25 1.85 
Servo System Design + ae 
Magnetic Amplifiers 1.35 1,10 
Printed Circuits 1.35 1.10 


Prices given above include shipping 
charges. Make checks payable to The 


Gage Publishing Company. 


Postcard return cards are provided 


on preceding back cover as a con 
venience to the reader in obtaining 
further information on 


New Components and Materials 
Literature for the Design Engineer 
Feature Article Reprints 
Advertised Products 
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on, 


Tapering the wire size 
to match the current 


carried permits greater 


A smaller rheostat may often be used for a given load by — linear-wound rheostat adds a constant number of ohms per degree 
having the rheostat windings tapered or wound in two or more — of rotation to a constantly increasing number of ohms, the current 
sections of diminishing wire sizes. This can be done because only changes more slowly as the resistance is increased. A tapered 
the first turn of the winding carries the maximum current... winding, by increasing the number of ohms per degree of rotation 
succeeding turns carry reduced amounts. This makes possible as the total ohms in cireuit increases, makes the current curve 
great savings in control-panel space, making Ohmite taper-wound — more ne arly linear. 
rheostats particularly useful in portable equipment. Ohmite taper- 
wound rheostats are also very durable because they use the largest 
wire sizes practical for the current to be carried. 


Ohmite has an extensive line of standard tapered rheostats, or 
will design special tapered windings to suit individual needs, 


MORE UNIFORM CONTROL— For a given application, the | Write on company letterhead for 
tapered winding also provides more uniform control. Because a Catalog and Engineering Manual No. 40. 


OHMITE MANUFACTURING COMPANY, 3613 Howard Street, Skokie, Illinois (Suburb of Chicago) 






~ MORE OHMITE RHEOSTATS SOLD THAN ALL OTHER MAKES COMBINED 










oy Wh = 


* 


The extensive range of Ohmite types and 
sizes makes possible an almost endless variety 
of Ohmite resistors to meet each individual need. 
Ohmite offers resistors in more than 60 sizes 


. 7 ‘ , . ‘ ’* , 
ranging from 2',” diameter by 20” long to 14’ 


Write on company letterhead for 
Catalog and Engineering Manual No. 40. 





Industry’s most complete line of wire-wound resistors! 


diameter by ,%” long—to meet your exact re- 
quirements. MANY SIZES ARE CARRIED IN 
STOCK. These rugged resistors have proved 
their quality under the toughest operating con- 
ditions. Ohmite application engineers will be 
pleased to help you in selecting the right re- 
sistors for your job. 


OHMITE MANUFACTURING COMPANY, 3613 Howard Street, Skokie, Illinois (Suburb of Chicago) 


e Night witle OHMITE 


¢ 











Linear Approach 


to Servo Analysis 


Continu page 123 





marked 


function 


“network.” The 
of the network is: 


transter 


and combining it with the servo de- 
scribed by curves B yields a new 


system whose transfer function is: 


This is plotted as curves C in Figs. 
12 and 14. A look at Fig. 14 shows 
that a gain boost of +13 db is now 
possible and this provides the final 
transfer function curves D of: 


\ comparison of Nyquist diagrams 
f and DP in Fig. 


diagram 1) due to the network phase 


16 shows a dent in 


shift. It is this dent which permits 
the use of a higher amplifier gain in 
system )) as compared to system B. 
Figure 15 shows a further improve 
ment in servo performance. A tabu- 
lation of 


Fable I 


The phase margin is a measure of 


improvements is given in 


the relative stability of a servo. It is 


the difference between the 


angle of the open-loop transfer fun 
tion and 100-deg at the frequency at 
which the 

vain is ul 
thought of 


against ut! 


as the margin of safety 


expected phase changes 


Phase margin is also indicative of 


damping. lf the phase margin is de 


creased, the overshoot of the servo 


and the time for the output to settle 


down (after 


put) both inerease. The phase mar- 






SERVICE CARDS, PRECEDING 


phase 


pen-loop transfer function 


(zero db). It may be 


a disturbance in the in- 





EFLON, 


YOU CAN 


WHAT YOU WANT 
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Advantages: 


CHEMICAL— Completely inert 


ELECTRICAL Extremely low power factor 
Very high dielectric strength 


THERMAL Temperature range 
300 °F. to -+-500 F 


MECHANICAL Strong, flexible 


Weather resistant 


LOWEST COEFFICIENT OF FRICTION 
ABSOLUTELY NON -STICK 


BACK COVE! 





OFFICES IN ALL PRINCIPAL CITIES 


SHEET....ROD.... 
TUBING....MOLDED OR MACHINED PARTS? 


GET JUST 


**Made of Teflon by JOHN 
CRANE” has become practically 
a standard specification for parts 
and components subject to severe 
electrical, corrosive, thermal, me- 
chanical or atmospheric abuse, 
Whatever your requirements in 
Teflon sheet, rod, tubing, 
packings, gaskets, bellows, insu- 
lators, sealing discs or non-stick 
parts “John Crane’ can 
supply them! 


In addition, you get these impor- 
tant plus factors: complete uni- 
formity throughout, high density 
control, freedom from flawsand rig- 
id adherence to your specifications. 


“John Crane’s’”’ complete fabrica- 
tion facilities assure you prompt 
delivery on exactly what you want 

no compromise. If you have an 
entirely new requirement, no 
standard design or procedure 
“John Crane's” laboratory facili- 
ties, know how, research and en- 
gineering experience go to work 
on your particular need, 


Now is a good time to put “John 
Crane” to test. Contact Crane 
Packing Company today 


(Crane Packing Co., 
6424 Oakton St., 
Morton Grove, IIL, 


Chicayo Suburb 


Ii (anada ( rane 
Packing Co Ltd 
Hamilton, Ont 











Screw-Lock Inserts meet AN-N- 
5b and MIL-N-25027 military 
specifications for lock nuts. 


282 


For years designs requiring 
lock nuts or lock wiring have plagued 
designers with problems of space, 
weight and costs. Each lock nut, even 
a small one, takes space, has weight 
and costs money. Every bolt locked 
with wire requires a through hole in 
the head, positioning and wiring. The 
simplicity of many a superior design 
has been lost due to these cumbersome 
methods of fastening. 

Now for the first time good designers 
can do away with these “design 
plaguers.” They can accomplish the 
same end results plus a saving of 
weight, space and money by a new 
revolutionary concept in fasteners — 
Heli-Coil Mid-Grip Screw-Lock In- 
serts. This new fastener is a stainless 
steel wire insert with locking threads. 
It can be installed easily and puts the 
locking effect inside the tapped hole 

protects the tapped threads for life 

and locks the mating screw or the 
bolt with the same torque as a lock 
nut. This Screw-Lock Insert not only 
provides a stainless steel 
thread, locks the screw or bolt. but 
most important of all —eliminates the 
space and weight of a lock nut—the 
wiring necessary in lock wiring. 

Heli-Coil Mid-Grip Screw-Lock In- 
serts can readily be distinguished from 
regular non-locking Heli-Coil Inserts 
by their distinctive red color. 


4 


Z 


protecting 


int t RN 
pocr 


*Reg. U.S. Pat. Off 


(Cll s CREW-LoCK INSERTS 
Products of Heli-Coil Corporation, Danbury, Conn 


HELI-COIL CORPORATION 


204 SHELTER ROCK LANE, DANBURY, CONN. 


NEW Design 


Screw Thread Inserts 


manual available on regular Heli-Coil 


RUSH complete d 
Lock Inserts 


esign data on Heli-Coil Mid-Grip Screw 


WIRE your nearest representative to phone me ot 


[ | Send me, FREE, Heli-Call, your case history periodica 


Nome Tithe 
Company 


Address 


City Zone State CF) . 


Heli-Coil Corporation has an outstanding staff of Thread Fastening Engineers. If 


your company would be interested in a “Thread Problem Symposium” CHECK HERE 


IN CANADA: W. R. WATKINS CO. LTD., 41 Kipling Ave. S, Toronto 


gin of the problem servo is shown in 
Fig. 16. Values of 35 to 40 deg are 
typical. 

The margin of a 
the difference in 


gain servo is 


decibels between 
the open-loop transfer function gain 
and zero db gain at the frequency 
at which the transfer 


function phase shift is 180 deg. If 


open loop 
this margin is decreased, the over 
shoot of the servo and time to settle 
down (after a disturbance in the in 
put) both Thus. the 


margin and phase margin are both 


increase gain 
means of measuring the proximity 
of the open loop transfer to the ] 
point and have similar meanings. A 
typical value of gain margin is 3 db 
In the problem servo the phase shift 
180 deg 


Hence. vain margin cannot be mea- 


never crosses” the value 
ured in this case. 

The position, velocity and accelera 
tion constants of a 


(B 1), can be 


transfer 


simple servo 
from the 


following 


found 


function by the 


) 


formula: (2) 


linnait of 
(P — O) 
limit of 
(P —+ 0) 
lint of 
(P +O) 


(A)| 
P (A)| 


P? (A)| 


In the example chosen, for system A 


therefore. A, ; ' 20, and 
K 0. This means that for 


position inputs, the servo error will 


static 


be zero, for constant velocity inputs 
will be 1/20 


radian per second 


the steady state error 


radians for each 
of input velocity, and in the case of 


a constant acceleration 


input, the 


steady 


state error will be extremely 


large. As a point of interest, the 
values for system D are: Ke y 


A 70.6. K iT) O 
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Now available—a complete line of improved 


insulating laminates with 


Du Pont MYLAR 


Mn > ee 


; HERE ARE FOUR BASIC TVPES 
ge OF LAMINATES WITH “MYLAR”: 


“Mylar” to paper. liasically, there are two pri- 
mary advantages of this laminate high di 
electric strength at lower cost and good cuffing 
characteristics in thinner gauges. That's because 
thinrer gauges of “Mylar trongest of all plas- 


és 99 . . 4 tie film can be urec 
Du Pont ‘‘Mylar’’* polyester film is now available for a wide 

; : Se ; aaa “Mylar” to glass doth. Because Mylar’ rema 
variety of electrical insulating uses, some of which are illustrated isi wagghtce ae 


dimensionall table from OF to IMF C 


above. These laminates offer superior performance ... make pos- “Mylar” laminated to glass cloth offers superior 
sible important space savings. That’s because laminates with Se andthe he ta eee, aa 
““Mylar” provide exceptionally high dielectric strength and heat 

stability . . . plus remarkable resistance to moisture and many 
chemicals. 


good forming characteriatics in thinner gauges, 


“Mylar” to asbestos. Iixcellent for motors and 


generators operating in the Class "Is"’ tempera 
rh . . . ture ange. Coated ashestos laminated to tl 

While those types listed on the right are basic, there are numer- serene incinceted ia aieadane a abieiaes 7 ade 
ous other combinations of ““Mylar”’ available, depending on spe- 
cific needs. So check your supplier today. It will pay you toinvesti- “Myler” to mica. ‘This laminate offers maximum 
gate the new combinations of ‘“‘Mylar”’ in his line. Or send in the insulation pln e ninility in short, ral “ is canior 

> ~ to work with when laminated to“ vier Conta 
coupon below for names of converters who manufacture elec- eve lower too heesues thinner causes of mica 
trical laminates with ‘“‘Mylar’’. Be sure to mention the specific can be used Du Pont “Mylar 
° ° . ° rica “body 

application you have in mind. 


uct with increased moisture resistance 


wives the 


*Du Pont manufactures the basic material ‘Mylar not finished electrical laminates. ‘Mylar’ is Du Pont's registered trademark for its brand of polyester film. 


ee ee ee 


| EK. I. du Pont de Nemours & Co. (Ine Film Dept., Room EM 
Nemours Bidg., Wilmington 98, Delaware 


Please send your new booklet (MB-5) featuring “Mylar” polyester film in 


@te y 5 pat Off motors plus names of converters who manufacture laminates with “Mylar” 


BETTER THINGS FOR BETTER LIVING . .. THROUGH cHemistey! 


DU PONT Fry ‘“ 


tN 


Address 
POLYESTER FILM 


Applic ation 


a __ State 


eee aa aaa cece nel el st 
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eT TL 
SOLENOIDS 


lf you use solenoids, relays or 
switches, it will pay you to contact 
Comar, Our complete engineering 
and manufacturing facilities will 
save you time and money, Send 


for details, no obligation 


LAMINATED TYPES 


AC only. Available in four types, for 
constant and intermittent duty. Volt- 
ages, 6 to 230 v. AC. Maximum stroke, 
%" to %", depending on type. Maxi- 
mum pull, continuous duty, 2 to 8 Ibs., 
depending on length of stroke. Maxi- 
mum pull, intermittent duty, 3% to 20 
lbs., depending on length of stroke. 


Supplied with lugs or leads. 


SOLID FRAME TYPES 


For AC or DC operation. Suitable for 
general industrial and commercial ap- 
plications. Length of stroke up to 1”. 
Range of pull: for AC continuous duty, 
8 oz. to 12 o2.; for AC intermittent duty 
2 to 3 Ibs.; for DC continuous duty 1'2 
to 5 Ibs., for DC intermittent duty 4 
to 7 |bs.; depending on voltage and 


MINIATURE TYPE 


AC or DC operation. Compact size, 
1” x %" x %". Ideal for use where 
space is limited. Length of stroke 
up to 5/32”. Range of pull: for 
AC intermittent duty 10 to 20 ozs.; 
for DC continuous duty 1 to 4 ozs.; 
for DC intermittent duty 3 to 17 ozs.; 


depending on voltage and stroke. 


ELECTRIC COMPANY 
3349 ADDISON STREET 
CHICAGO 18, ILLINOIS 


RELAYS « SOLENOIDS « COILS « TRANSFORMERS « SWITCHES « HERMETIC SEALING 


McGraw-Hill Book Co.. New York 
1947 
“Servomechanism Fundamentals.” H 
Lauer, RK. Lesnick, and L. E. Matson 
MeGraw-Hill Book Co New York 
1947 
“Electronic Instruments.” Part Il, by 
A. Greenwood, J. \V. Holdam, J: 
D. MacRae, McGraw-Hill Book Co., 
New York, 1948 
“Servomechanisms and Regulating Sys 
tem Design,” Vol I, by H. Chestnut and 
R. W. Mayer. John Wiley & Sons, New 
York, 195] 


Effects of 


Circuit Parameters 


on Thyratron Performance 


Continued trom page 135 


sufficient to fire the thyratron: should 
stay at this value until the thyratron 
does fire; and then become negative 
again as soon as firing is initiated 

The usual form of grid voltage con- 
sists of a negative bias of sufficient 
value to more than just prevent firing 
Super-imposed on this is a_ positive- 
going peak of voltage of sufficiently 
high amplitude to drive the grid positive 
with a sufhciently steep leading edge 
so as to cut any and all values of 
dynamic critical characteristics at es- 
sentially the same instant of time. This 
makes the firing wholly dependent on 
the timing of the voltage peak and es 
sentially independent of such charges 
in the dynamic critical characteristics 
as might be caused by the load circuit 
behavior or by changes in static critical 
characteristic caused by temperature 
changes, age, etc. To control the point 
of firing. it then would be necessary 
to phase shift the timing of the peak 
of voltage by which the thyratron is 
fired. 

Evidence of instability appears also 
in six-phase double-wye rectifier designs 
employing hot-cathode thyratron tubes 
for power conversion when the grid 
transformer, which produced the quad- 
rature lagging components of grid 
voltage for an a-c plus d-c grid phase 
control system, is supplied from the 
anode windings of the anode trans- 
former. There is sufficient impedance 
in the anode system so that the firing 
of the thyratrons produces notches of 
voltage in the anode-to-neutral voltage 
waves. These transient changes are cou- 
pled into the grid circuits via the 
quadrature voltages and cause the thy- 


APRII 





COMPOSITE METAL CONTACTS 
Save Money and Improve Performance, too! 


That's right 


time and time again General Plate Division has been 
able to cut electrical contact costs for customers while improving 
product performance. 

At General Plate Division customers with contact questions deal di- 
rectly with a top notch team of Engineers, Production people, and Cost 
Analysts who specialize in contact activities. 

Result? Savings savings by design for alert customers 
proved performance in the bargain. 

Here’s what's behind it 

Drawing on forty years of metal cladding experience, General Plate 
Engineers have developed superior bonded metals which combine the 
best electrical and mechanical properties of two or more separate 
metals for greatest contact efficiency and economy 

General Plate Production people have developed the finest facilities 
available for the manufacture of all kinds of contacts from these ma- 
terials. 

General Plate Application Engineers and Cost Analysts have worked 
out contact design details which assure you Contacts’ you Can Count on 

at real savings. 

You too can earn this double dividend at General Plate Division 
why not investigate 


with im- 


today 


METALS & CONTROLS CORPORATION 


GENERAL PLATE DIVISION 
44 FOREST STREET, ATTLEBORO, MASS. 


CAKDS, PRECEDING BACK 


GENERAL PLATE ELECTRICAL 
CONTACT KIT FOR LABORATORY 
AND DEVELOPMENT USE 


Kit Ki 1 contains a wide assortment of 
silver rivet contacts; Kit K12 has repre 
sentative standard button contacts. Also 
included are metal strips for fabrication 
of contact parts. These kits are available 
at nominal cost. Bulletin available 


You can profit by using 
General Plate Composite Metals 





a me ml La) 
current transformer 
ask for bulletin #1115 


LINDBERG 


SPECIAL 
TRANSFORMERS 


.. AND MANY OTHER SPECIALS 
FOR MANY DIFFERENT USES 


is 
.* | 


Lindberg Dual Filament Trans- Lindberg General Purpose 
Pe ee ee ee | Transformers for power and 
Te ord Tar} Mea a) 
for spec sheet E~201-2 Hii 


LINDBERG TRANSFORMERS 


Transformer Division, Lindberg Enginec 


2450 West Hubbard Street l 


3g0 


ratrons to fire prematurely. In this 
case, the remedy is to connect the 
primaries of the grid transformer back 
to the supply side of the anode trans 
former where the disturbances are not 


so prominent 
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Reprint Notice 


After appearance of the fifth and last article 
in this series in the next issue of Ere 
rkicaAt MANUFACTURING, all five parts will 
be reprinted as a single package. Ordering 
instruction will be appended to the May 


n=tallment 


urd’ ss return 
preceding back cov 


enience to the reader in obtaining 


New Components and Materials 
Additional data from the supplier 


if any item reviewed 


Literature for the Design 
Engineer 
\ copy ol any manutacturer + 


publication reviewed 


Feature Article Reprints 
Single copies of selected 


articles 


Advertised Products 


More information on any product 


vice described 
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makes tools last longer, 
lowers production costs! 


The big difference in machining Chase 
Free-Cutting Brass Rod is a direct re- 
sult of just the right amount of evenly 
dispersed lead particles in the alloy. 


The proof is in the chips! 


Chase Free-Cutting Brass Rod yields 
short, brittle chips which rapidly clear 
cutting tools — make possible heavier 
feeds, higher cutting speeds—without 


PUY OF JAtininye. 


You can get Chase copper alloys in 
many different cross sections that save 
additional machining time. These in- 
clude round, hexagonal and octagonal 
rods, square and rectangular bars, and 
oval, half oval and half round shapes. 
Remember, too, repeat orders of Chase 
alloys always have the same cutting 


characteristics. 


Get the alloy rod you need, from 
Chase wholesalers or from Chase’s own 
fully stocked warehouses or mills. 


Write, wire or phone, today! 


NEW CHASE ROD and WIRE MOVIE “IN THE CHIPS” 
Contact your nearest Chase Warehouse or Sales Office now 
to arrange for a loan of this informative film for showing in 
your own organization. Write on your Company letterhead 
‘a The Nation's He adquarters for Brass & Copper (‘ales dhes onty) 


Atlanta Chicago Uerver ind. anagols M naeagots Phiiadeign.e 


Balt mare Cncimnat Deti ont K City, Me Mewarh Pittsbu gh 
BRASS & COPPER CO. bestoe Gowand Grand Rapist’ Las Angel Hew Oeses —Provdomc 


Chariots Oates Houston MW bwawkee New York Rochester 
WATERBURY 20, CONNECTICUT + SUBSIDIARY OF KENNECOTT COPPER CORPORATION St. lowe San Francisca Seattle Waterbury 
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TWIN CONTACT 


‘i : . ” 
No more “priority ! 
Expanded production enables us 
to offer our Telephone type twin- 
contact Relays to any industry. 


For many vears, Stromberg-Carlson pro 
luction of twin-contact ‘Telephone typ. 
elays has been complete! sbsorbed b 
the independent telephone industt 
Last eat ve became i division of 
General Dynamics Corporation. A five 
nillion-dollar expansion program is un 


ler way and one result 1 


ilready in 
reased relay manufacturing facilities 
enabling us to broaden our distribution 

These rela‘ 


liable ervice in the telephone field 


proven | ears of re 


designed to operate under extreme 
of temperature and humidity 
are made in many types of which 
ire typical 


Type A is a general-purpose relay espe 
iall idapted to the control of switch- 
ne operations 

Type B is a gang type relay which can be 
equipped with three times the number 
1 spring combinations as the A" type 
Type C. ‘Two rela on the ime frame 
nounts in same space as the A” type 
It is particularly effective where small 

we os a factor 

Type D. Miniature general-purpose relay 
of approximately 4 the size of “A” 


The catalog in the photograph 
above gives fuller specifications, 


Well gladly send one on request, 
ath 
vad 


STROMBERG- 
CARLSON 


A DIVISION OF GENERAL DYNAMICS 
CORPORATION « TELEPHONE INDUSTRIAL 
DEPT., 117 CARLSON ROAD, ROCHESTER 3,N.Y 


Literature for the Design Engineer 


All-new listings of manufacturers’ literature just off the 
press... including catalogs, manuals and other reference 
publications relating to components and materials for 


designed-in use in electrically energized end products. 


SELENIUM RECTIFIERS FOR PRINTED 
CIRCUITRY —Information Bulletin MI 
describes selenium rectifiers designed 
lor use in printed circuitry. including 
communications, recorder and industrial 
equipment applications. The rectifiers 
which have three different types of 
lerminal quare tip, tapered, and 
nap-in- are designed for rapid me 
hanical or manual insertion into 
printed circuit boards and have an out 
put rating range from 65 to 150 mil 
lian 
ihustrations are included Federal Tele 
phone and Radio Co 


p. Dimensional drawings and other 
' 


ircle No. 121, Reader Inquiry Service Cards 
preceding back cover 


MACHINE TOOL LIMIT SWITCHES 
Seven model ind 19 contact arrange 
ments of maker's lock witeh 
dut limit witche are described 
Catalog No. 955, ¢ omplete 


heavy 
in 
purchasing 
ind specification data are provided on 
each of the switches. Four different 
types of mounting plate - are described 
150 lever styles are reviewed. Cutaway 
iew is included to aid in de scribing 
witch design features I hie K B 
Denison Manufacturing Co 
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SPEED REDUCERS Complete 


yineering reterence data and se lection 


with en 


recommendations large 10-section cata 
log provides information on hundreds 
ol types sizes and = reduction ratios 
ivailable in a line of speed reducers 
Sizes range from a reducer of only 4 
Ih and 30 in.-lb torque capacity, to 
models weighing over 26.000 Ih and 
Available are 


horizontal or vertical worm gear re 


delivering over 80> hp 


ducers in right angle or parallel shaft 
design, with worm on top or bottom 
ind in all worm gear or combined worm 
and helical gearing. Winsmith, Ine 
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PRINTED CIRCUITS 


vineering 


lwo-page en 
bulletin announces an in 
' 


egrated range ot services in printed 


cireuit planning and fabrication 


Starting trom circuit) schematics or 
prac kage d 


complete equipments can be adapted to 


conventionally prototypes 


printed circuit) construction. Special 


equipment is available for the produc- 
tion of Kel-F base plate and other high- 
pressure laminates. Other special serv- 
ices are also discussed sanders As- 
sociates Ine. 
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SFHP SHADED-POLE CEAR MOTORS 
Unidirectional and reversible types of 
subfractional horsepower shaded-pole 
gear motors are described a 4-page 
brochure, Catalog No. 80. The unidirec- 
tional motors, Type 50, can be obtained 
with either clockwise or counterclock- 
wise rotation of the output shaft. Re- 
versible rotation motors ma be either 
2 or 3 wire. Designated the Crise line, 
motors are available with either die 
cast or sand case aluminu cases, as 
well as in a skeleton model. Power sup- 
ply: 115 volts 60 cycles. Crise Controls 
Div.. Acro Manufacturing ¢ 
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BRASS PRESSURE DIE CASTINGS |) 
sign data outlining economical uses 
of brass pressure die castings as fab- 


ricated assembly parts, are contained in 
i 4-page folder. Advantages of pressure 
die castings are discussed and their 
compositions and properties given. Titan 
Metal Manufacturing Co 


Circle No. 126, Reader Inquiry Service Cards 
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RECORDING OSCILLOGRAPH 


fications and standard features of Type 


Spec l- 


116 recording oscillograph are given 
in a 12-page pamphlet pointing out its 
provisions for recording p to 14 
separate items of data occurring in al- 


most any dynami 


test-measurement 


situation Consolidated Engineering 
Corp 
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SOFT SOLDERING BY 
HEATING 


signed r-f induction generat - for soft 


INDUCTION 


Availability of istom-de 


soldering as well as silver soldering 


hermetically sealed transto el ca- 
prac itors and other elect lt il come 


ponents, is anounced in an illustrated 
Illustrate and de- 


scribed is a radio frequency power 


page brochure 





LONGER SOLENOID LIFE... 


with NAMCO'S exclusive '"HARDMETAL"- welded 
plunger bonding 


‘‘HardMetal’’-welded plunger bond- 
ing prevents mushrooming at the 
vital point of impact—withstands 


: Non 
incessant pounding of the plunger on B ea ak te Magn 
v Retaine 
the frame. Long plunger life, and 
thus long solenoid life, is further in- 


sured by hard chrome plating upper 


guide edges of plunger laminations y Flush-Riveted 


| f ceca | Plunger Armature 
to reduce friction and wear. HordMetal"- Frame 


; ; Welded At 
Namco standard solenoids are point of Impact 


available in six series of pull and 
push types; custom-engineered sole- 
noids in every size and type can be Centrally 


Located 


made to meet your specifications. Air Gap 


Stainless 


< 
f Steel 

Ask us to send a National Acme rep r ce 

resentative to discuss your problems 

or if you want more information first 


end for BULLETIN EM-52 


Standard “HardMetal’-Welded Solenvids 
from 2-1/2 to 21 pounds at 1/2” stroke 


cial shapes and sizes are de- 
signed and built through co- 
operation of our engineers 
with yours. 


Electrical Manufacturing Division 


National Acme 


THE NATIONAL ACME COMPANY * 176 EAST 131ST STREET * CLEVELAND 8, OHIO 


READER |! 
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lacing tapes for every purpose 


Gudebrod Lacing Tapes are casy to tie, easy on 
the hands. Knots te securely—stay put! — 


eS Ms 


easier to fungus and flame 


“TM 


WRITE FOR INFORMATION 
AND TRIAL SUPPLY TODAY! 


GUDEBROD BROS. SILK CO., INC. 


Electronics Division Executive Offices 
225 W. 34th St 12 S. 12th St 


New York 1, NLY. Philadelphia 7, Pa. 
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0000 WAY 


Can you make your 
transformers smaller, lighter... 
with Class C encapsulation? 


Where a higher hot spot is permissible, you can 
reduce the ounces and the inches of your transformers 
by 4 to 2. 


How? With ss/icone rubber encat sulation. This allows 
operation in the 160°C. to 200°C. range ata reduced 
sS1Z¢ 

Silicone rubber encapsulation 1s one of the many 
services available to the communications industry 
atCaledonia. (We provide Class C transformers open 


and in cases, too.) All encapsulation 1s done im our 


h ly with thi prot I< m, and other involving 


transformers and related electronic assemblies, con 


tact Caledonsa 


When you have a transformer problem, call on 


CA LBDONTIA 


ELECTRONICS AND TRANSFORMER CORPORATION 


Dept. EM-4, Caledonia, N. Y. 


generator designed to meet demand tor 
a universal laboratory induction heater 
Outstanding features of the units are 
listed and application data provided for 
the various models that can be pro 
duced. McDowell Electronics Inc. 
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FILLED EPOXY BASE A resilient heat 
resistant tough casting is obtained when 
grade 6600 filled epoxy base is proc- 
essed with hardener D. Technical data 
sheet points out that the base was 
specifically developed to meet require 
ments of MIL-T-27A requirements. Sup- 
plied in the form of a soft solid which 
melts to an easily handled low viscosity 
liquid, 6600 is useful where good ther 
mal conductance is necessary and re 
sistance to temperatures up to 150 C is 
required, Mixing instructions, pot life 
properties of castings are listed 
Houghton Laboratories, Inc. 
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GERMANIUM POWER TRANSISTORS 

Features of the 400 Series of germanium 
power transistors, described in a 4- 
page brochure include current gain uy 
to 90 at 0.2 amp and 35 at 2 amp; 27 
ohm input impedance; and 36 db power 
gain in Class A amplifier operation for 
the PT441 unit. Other specifications 
listed include: maximum total dissipa 
tion, 25 C sink, of up to 15 watts 
Maximum storage temperature is 85 C 
Hermetically sealed, the devices are 
available in plug-in models or with 
flexible lead attachment for soldered 
connections. P. R. Mallory & Co., Ine 
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HYDRAULIC POWER TO 5000 PSI 
Hydraulic components built for circuit 
pressures up to 5000 psi are described 
in a 4-page catalog providing data on 
pumps, pumping units, pump/motors 
and ftuid motors. Added information is 
provided on control valves, including 
pilot operated pressure controls for uy 
to 5000 psi, directional controls (3000 
and 5000 psi), and surge damping 
valve (5000 psi). The Denison En 
gineering Co 
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GLASS PRODUCTS FOR ELECTRONICS 

LP Series of resistors, described in 
Bulletin NP-2.04, are designed for use 
in electronic equipment and consist of 
a thermometallic oxide bonded to Pyrex 
brand glass rod at red heat. In Bulleti 
NP-7.00 data are provided on metallized 
glass instrument windows, which are 
clear glass windows metallized on the 
periphery for the express purpose of 
soldering them into a bezel. Instrument 
and meter windows can be cut or 
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in The Continental Wark Il... 
PARKER Die Castings, of Course 


PARKER 
SALES ENGINEERS 


CHICAGO 49, iil. 

Ollie J. Berger Company « 2059 East 72 Street 
CINCINNATI, Ohie 

William H, Broxterman © 2174 Buck Street 
DETROIT 35, Mich. 

Hodgson-Geisler Co. ¢ 18917 James Couzens 
GIRARD, Penne. 

DonielF. Marsh « 35 Chestnut Street 
KIRKWOOD 22, Mo. 

Edward F. Higgins, Jr. © 102 West Adoms Street 
WILTON, Conn. 

Girard L. Palmer © Belden Hill Rood 
SYRACUSE, N. Y. 

J.C. Palmer « 712 State Tower Bidg. 
BELLEFONTE, Penne. 

Warren G. Olson « 420 East Linn Street 


CNG) PARKER 


READER INQUIRY SERVICE CARDS, PRECEDI 


To match the skilled craftsmanship exemplified in 
the ConTINENTAL Mark II, these Parker Die Castings 
were chosen as components for this fine motor car. 
Here is convincing proof of Parker’s skill and 
craftsmanship in the die casting of zinc and aluminum 
to exacting specifications. 
For your die casting requirements, take advantage of 
Parker’s 50 years’ experience. Just call the nearest 
Parker sales engineer or write the factory direct. 


Parker White Metal Company © 2153 McKinley Ave., Erie, Pennsylvania 


high pressure 
ALUMINUM and ZINC 
die castings 
POWDERED METAL PARTS 
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EAGLE 
CYCL-FLEX reset timer 


aT 
A) 


Insures dependable operation and 
simplified control circuits 


Designed with a sealed dial that covers the elapsed time 
indicator, the Cycl-Flex Timer permits direct mounting to 
machine panels that are exposed to oil and dust. Timer 
switches control four load circuits. Interlocking contacts pro- 
vided without the use of auxiliary relays. Synchronous motor 


drive insures accurate timing. 


The Cycl-Flex is one of the Eagle family of 
timers designed to fit into every industrial 
time control need. Eagle sales engineers, 
located in 30 principal cities, will analyze 
your timing applications without obligation. 


FREE AUTOMATION BOOKLET 


MAIL COUPON TODAY! 


Eagle Signal Corporation 

industrial Division, Dept. EM-456 

Moline, Illinois 

Please send Bulletin 120 containing complete data on the 
Cycl-Flex Reset Timer and free automation booklet, “See 
What Timing Can Do for You.” 


molded into a variety of shapes, includ 
ing squares, rectangles and_ circles 
Corning Glass Works. New Products 
Div. 


Circle No. 132, Reader Inquiry Service Cards 
preceding back cover 


INTERVAL TIMERS—Four-page bul 
letin No. 203 is devoted to electricalls 
operated interval timers designed to con 
trol a single operation for either repeat 
or nonrepeat performance. Timers are 
also available for individually timing a 
series of operations in sequence, includ 
ing models containing self-contained 
pushbuttons and switches for manually 
operating a machine tool for tryout o1 
other purposes. Illustrated case his 
tories show typical applications of 
timers on automatically controlled 
equipment. National Time & Signa! 
( orp 
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D-C ANALOG COMPUTER General 
purpose d-c analog computer, described 
in illustrated brochure. can be operated 
from a sitting position at a single desk 
console The computer is complete 
within one basie unit. no auxiliary 
equipment is required to present dy 
namic solutions. Weber Aircraft Corp 
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CHROMIUM IMPREGNATION FOR COR- 
ROSION RESISTANCE, HEAT PROTEC- 
TION. Reprint of an article originalls 
ippearing in’ Eveerrican MANUFAC 
rukiING, “Chromium Impregnation fo: 
Corrosion Resistance and Heat Protes 
tion” describes advantages derived fron 
Chromallizing, a relatively new process 
for increasing the heat. wear and cor 
rosion resistance ot ferrous and certau 
non-ferrous metals by high temperature 
diffusion of chromium into the surface 
Chromalloy Corp 
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SWITCHES Among the products de 
scribed in an illustrated brochure are 
lines of pushbutton switches designed 
for manual operation: miniature tab 
switches: and spring return” rotary 
switches. Other listings describe ger 
manium diode holders. stand-off insula 
tions, test clips and coil forms. Molded 
insulating washers, binding posts and 
related products are also available 
Grayhill 
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SHORT RUN STAMPINGS— Complete 
with a section discussing factors to 
consider in designing for stamping 
economy, 4-page pamphlet describes 
advantages of fabricators methods of 
producing short-run stampings. Toler- 
ances can be held to 0.001 in. Typical 
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The “General” commands an army of experts, 
backed by expanding resources. 


He is at your service. 


General Cable WAY or your corre: 


LIVE BETTER ELECTRICALLY! 


GENERAL CABLE CORPORATION, 420 LEXINGTON AVE... NEW YORK 17 * OFFICES AND DISTRIBUTION CENTERS COAST-TO-COAST 


29% 





IMPORTANT 
NOTICE! 
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! 
Every drum and bag of 


CIBA |EQOxy RESINS 
carries this exclusive 


double check | 


BERTON, PA 


CIBA COMPANY inc. KIM 


ARALDITE 502 


porue 


Tr QUALITY COMTROL | RUMBER 


To all users of this basic and widely used class of resins, 
the development of which was pioneered by CIBA re 
searchers, rigid manufacturing and applicational 
control of Araldite Epoxy Resins at the source of their 
production, means utmost assurance of quality and uni 
formity. For further information on how CIBA Epoxies 
may lead to product improvement and new product 
development for you, write 

Ciba Company Inc., Plastics Division, 

627 Greenwich St., New York 14, N.Y. 


Ca BA 
mmm Epoxies 


examples of costs for illustrated parts 
ire given. Federal Tool & Manufactur 


ing Co 
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FLUID POWER. Seven hundred stand 
ird models are available in a complete 
line of air and hydraulic components 
leseribed in an illustrated 4-page bro 
hure. Data are provided on _ valves, 
vlinders and power units. Cross sec 
tional views of cylinders and valves are 
provided data Covers both alr and 
hydraulic models. Seven cylinder mount 
ing styles are illustrated. Rivett Lathe 
& Grinder, Ine 
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LITERATURE INDEX I welve-page 
booklet describes current, available 
technical literature on the diversity of 
products and materials produced by 
manufacturer of batteries capacitors, 
contacts, rectifiers, resistors, and vibra 
tors among others. Other lines on which 
technical information is available in 
clude metals, tuners, welding and ti 
tanium alloys. P. R. Mallory & Co., Inc 
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GLASSWARE FOR ELECTRONIC APPLI- 
CATIONS Data are presented in a 
four-page brochure on such electronic 
vlasses as precision bore tubing. suit 
ible for use in manometers, dashpots 
voltage regulators, capacitors, and other 
units Added information 1s provided on 
precision bore capillary tubing avail 
ihle in ranges running from 0.004 ID 
to 0.1255 ID. with tolerance limits set 
il O.0002 in Specialty items also 
ire available made of Vycor Brand 
Pyrex Brand and most of the electronics 
vlasses. Wilmad Glass Co., Inc 
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TEMPERATURE EFFECTS ON RE- 
MANENCE = Entitled “Temperature Ef 
fects on Remanence of Alnico V, Alnico 
VI and Indox,” illustrated article dis 
cusses two different temperature effects 
on remanence of permanent magnets 
Data for the article resulted from work 
sponsored by the Wright Air Develop 
ment Center of the U. S. Air Force 
The Indiana Steel Products Co 
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VACUUM REGULATOR AND VACUUM 
BREAKER Data sheet on vacuum valves 
describes a vacuum regulator, Type 
D-51, for use on non-corrosive liquid 
ind gases. The regulator is an auto 
matic control designed to maintain a 
lower vacuum in line than that received 
from the source. Also described is the 
l'ype D-52 vacuum breaker, designed to 
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TORRINGTON 
can make your 


small precision metal parts 


faster, better and for less 


than you can make them 


or buy them elsewhere Re 


ae a 
Uf \\3 I 
These are typical of parts that Torrington produce 


AN, 
s daily by — 
* 
the hundreds or millions. If you use similar sm: mn precision 
parts, mail the coupon today for the Torrington Small 
Precision Parts condensed catalog. Even better, send a sketch 
blueprint or sample part. We will give you a prompt 


4 
LINGTON 
= = epieisto 


Precision 
Please send the Sian Small 
Parts conden 


ensed catalog 
a pro 
quotation which will mean substantial savings to you 


(90> THE ee TON COMPANY 
a Specialties Divisio on 


401 Fi ld Street, To 


Please have a sales " call 


@ 


Name 


Title 
ngton, Con 


TORRINGT 


Makers of To 


Company 
Address 


SEAL WARTAL PARTS \ 


Lone State 
City 
ington Needle Bec 
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COoTO-COIL 


Coto-Coils provide long life and 
accuracy to some of today’s most 
dependable electric clocks 

Save your valuable time by hand- 
ing over your coil problems to a 
specialist—Coto-Coil. With nearly 
forty years of “know-how” plus 
the most modern shop practices 
we can quickly produce the exact 
coil you need in quantity. 

Send details to 


COTO-COIL CO., Inc. 


63 Pavilion Avenue 
Providence 5, Rhode Island 


TERMINATE! PRECISION RESISTORS 
WITH SPEED AND RELIABILITY 


resistance wire 
welded to leads 
without stripping 


enamel * 


prectston stored-energy “ elding 

WELDMATIC MODEL 1012 TWEEZER TYPE WELDER 
welds fine wire to leads or tabs while resistor is on winder 
Enamel stripping and flux contamination eliminated 

with production time halved Welded connection 

is very positive, stable, and rugged 


*Mode by 


Mb ° ) UNITFTEK, CORPORATION 
wtlik 258 Halstead Avenue * Pasadena 8, California 
WELDMATIC Write for Complete Technical Informati 


on Stored Energy Welding 


limit a maximum vacuum or to hold a 
predetermined vacuum by automatic ad- 
mission of atmosphere (or other gases 
and liquids) when slight changes in 
vacuum conditions occur. A. W. Cash 
Valve Manufacturing Corp 
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THERMISTORS Engineering bulletin 
points out wide range of applications 
of thermistors—thermally sensitive re- 
sistors--in electrical, electromechanical 
and electronic equipment. Selection of 
proper thermistors for particular ap- 
plications can be made by reference to 
the data sheets provided. Friez Instru- 
ment Div., Bendix Aviation Corp 
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TUBULAR AND FLAT POWER RESIS- 
TORS. Suitable wherever high power 
dissipation is required, line of power 
wirewound resistors are available in a 
complete range of tubular and flat types 
and styles. Ratings extend from 5 to 
225 watts and resistance values from 
0.10 ohm to 0.465 megohm. Type FRW 
flat power wire wound resistors are de- 
signed for vertical or horizontal mount 
ings Is singly or in stacks. International 
Resistance Co 
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PRODUCT DEVELOPMENT WORK How 
company’s laboratory has enabled mane 
ufacturers in various fields to develop 
new products is shown in a 12-page 
brochure, “At Your Service Detailed 
case histories show solution of problem 
confronting electrical equipment manu 
facturer seeking improved methods of 
making selenium — rectifer- among 
others. Text and illustrations discuss 
facilities and experience in vacuum im 
pregnation and metallizing, as well as 
in providing other services. F. J. Stokes 
Machine Co., Inc 
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RELAYS. Available in six general tvpes 
comprehensive line of relays developed 
for electromechanical switehing put 
poses includes Type B gang-type relays 
with up to 60 Form A contacts. Types 
,A and 3B are vibrating reed rela 

while Type 340 models are double coil 
polar types of the permanent-magnet 
type. Additional types are also described 
in new 24-page catalog. Stromberg-Carl 
son Div. of General Dynamics Corp 
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SPECIALIZED FASTENERS —|\lustrated 
brochure briefly announces establish 
ment of a new name for an expanded 
service for planning, designing and en- 
gineering specialized fasteners and il 


lied small parts within one organization 
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For more than 50 years Sharon has been 
a prime producer of the steels needed most by 
the electrical industry 
For such products as meters, outlet boxes, motors 
controls, transformers, etc., Sharon produces hot and cold 
rolled special strip steels in large coils, cut lengths or sheets 
If you want exactly the right steel for the job, call in the man with 
> aoe eee cehe ele alco me Cea di eo (eee rim islil aa, your Sharon 
Steel Salesman. 
Typical products used by leading electrical manufacturers include 
STAINLESS both straight chrome and chrome-nickel 
ELECTRICAL STEELS field, armature, electrical and motor grades 
COATED STEELS Galvanite*, Brite Zinc, Electro Galvanized, Terne 
FORGING INGOTS and BILLETS 
SPRING STEELS — of every analysis 
SHARONART the steel with the rolled-in surface design 
N.A.X. and COR-TEN specoet stem eh er tie) me ita 


Elechicad . Manufactu yay 
Should Have These Booklets: 


430 STAINLESS —a complete review of a 
popular straight chromium grade. 


GALVANITE* — The story of one of the 
most popular hot dip zinc coated steels. 
SHARONART*—Rolled-in design steels with 
excellent illustrations. 

Ale a ee A ee ea 


SHARON STEEL CORPORATION Shaw, Pemmylania 


DISTRICT SALES OFFICES 
CHICAGO, CINCINNATI, CLEVELAND, DAYTON, DeTrorr. Granp Rapips 
INDIANAPOLIS, Los ANGELES, MILWAUKEE, NEw York, PHILADELPHIA, ROCHESTER 
SAN FRANCISCO, SHARON, MONTREAL, QuE., TORONTO, ON’ 





Products include. among others, plastics 
shelf supports for refrigerators, and 
plastics grommets that act as self-re 
taining screw receptacles. Fastex Div., 


Ilinois Tool Works 
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METAL O-RINCS Suitable for sealing 
applications involving high tempera 
tures, radio-activity, and corrosive con 
ditions, metal O-rings are manufactured 
from thin-walled tubing. They are said 
to provide tight, long lasting metallic 
seal with low flange load when properly 
installed. Construction details, proper 
ties and application data are contained 
in an illustrated 4-page brochure point 
ing out availability of the rings in stain 
less steel, nickel-base alloys, as well as 
in other metals. The Advanced Prod 


ucts Co 


SIN 
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Unione 


COMPUTER COMPONENTS —Mechani 


cal and electrical components finding 


oh 


spy 


applications in analog and digital com 
puters are reviewed in an illustrated 4 
page brochure presenting data on hol 
low shaft differentials, ball and disk 
integrators sine-cosine mechanisms, 
linkages, and related units. Among elec 
trical components available are analog 
digital converters, read-record heads 
ind a magnetically gated transistor 
servo amplifier. Librascope, Inc. 
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you'll find it 


Md 


each We beans HEAVY-DUTY CUSTOM-BUILT CYLIN- 
ying about your DERS Available for 1500, 3500 psi or: 
‘i ; higher pressures, heavy-duty cystom 
made cylinders described in Bulletin 

79000 are suitable for a variety of 


special applications. Text and illustra 
tions show facilities and designs avail 
ible. Data are provided on construction 
features and available materials. The 
Oilgear Co 
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SURFACE MEASUREMENT. Illustrated 
technical bulletin on surface measure 
ment contains the essence of ASA 


e your seal} Standard B46.1-1955 on surface rough 
in be a ‘heap big hely 


ness, waviness and lay, plus supple 
why not give us a call ? 


mentary material, arranged for con 
venient reference. Micrometrical Manu 
facturing Co 
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SPECIALISTS IN THERMO-SETTING PLASTICS FOR 40 YEARS. 
Rochester Hillside 0626 


Beverly, Mass Telephone: 65 ALUMINA INSULATORS Detailed in a 


Chicage Merrimac 7-1830 t-page brochure are the properties of 

Seton borden 6-0743 two high-temperature high-strength 
ltep 6.6472 se 

neeyaee ssa arc ntgt eramic bodies. Wesgo AL-1009 has an 

Dallas Logan 5234 r 


non Qaistil, Cot A 7.9633 extremely high melting point (over 
an el, a tlanti« . 

2000 C) AL-300 ceramic body will 
St. Lowls Parkview 5.9577 1415 S$. BROADWAY, DAYTON 1, OHID ; ; 1600 ( 
Atlante Exchange 5516 withstand temperatures up to 


lerente, Can Oliver 7986 without deformation or deterioration 
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* Control Components Digest « 


News and notes on resistors, rheostats, relays, motor controls, dimmers and other control components 


SYLVANIA’S SOFT BLUE MERCURY VAPOR LAMPS are seen on many mode 


rm thorough 


fares, Integral Ward Leonard resistor in each lamp contributes to reliable operation 


Improved mercury-lamp design features sealed-in resistor 


Seal it in and forget it, for the 
lamp’s life of 6000 hours plus! 

That’s the engineers at Syl- 
vania Electric Salem, 
Mass., current-limiting re- 
sistors 


way 
Products Inc., 
treat the 
their 
mercury-vapor lamps. 
And, naturally, 
heat- 
starting resistors, to be sealed up in 


in modern, improved 


for the heavy-duty 


, moisture- and ultra-violet-proof 


these lamps, Sylvania engineers chose 


NEW MINISTRIP RESISTOR 


Failure-free parts 
key to system reliability 


Roughly speaking (and skipping a 
lot of subtleties ) if you 
double the number of parts in a com- 


mathematical 


- x system—other things being the same 
-you ‘ll cut in half its life e xpectancy, 
The modern trend is toward more and 
complex jobs for electrical 
electronic gear. Doubling 
the number of parts goes on all the time. 
And yet it’s vitally important that over 
all system relic ibility not be impaired. 
That’s why at Ward Leonard you'll 


find such painstaking attention de ‘voted 


more and 


and more 


Ward Leonard Vitrohms. 

These rugged resistors not only 
take the temperatures (to 750° F ), 
but are to the heavy vibra- 
tion encountered on or near bridges 


immune 
ramps, railroad crossings or heavily 
traveled highways 

Why not let a Ward Leonard en 
gineer show you how Vitrohms can 
solve your resistor problem. Write to 


day for complete information 


New miniature power resistor 
20-watt Ward Leonard “Mini 


resistor 1s now 


A new 
strip” available. 
Rec ommended where spac eis limited 


made 


but where no sacrifice can be 
the 
built-in mounting 
betw 


Core 


ith 
features low 
5/16 in 


oval shape d 


a: new —— 

brackets (2 
een and 
strength 


sistance Vv 


aeabena an 


for maximum 
Stock re 


ohms; 5‘ 


alues to 50,000 


tolerance 


to increasing the reliability of our prod 
fin 
ished part, our careful attention to every 
phase of production and every inspec 


ucts. From incoming raw material to 


tion and test assures you of a product 


you can count on in your system 


CHECKING CON- 
TACT PRESSURE on 
a Ward Leonard 
of the 
y 100% in 
spections 
tests that 
its final quality 


re lay one 
many 
and 


assure 
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USS FORRESTAL. I hoto courtesy Ne wport 
News Shipbuilding and Dry Doe kc Jompany. 


MAG-A-TROL for USS FORRESTAL 

Precision-controlled lights guide pilots 
to the flight deck of the USS Forrestal, 
largest aircraft carrier. 

The new carrier uses Ward Leonard 
magnetic-amplifier-type dimmers to in- 
sure correct light intensity on the flight 
deck at all times 

Besides the Forrestal’s magnetic 
plifier Ward Leonard makes 
all types of lighting controls ( autotrans- 
former 


am- 
dimmers, 


reactance and resistance) for 


fluorescent or incandescent lamps 


Design aid for intermittent duty 
A power resistor used only intermit- 
tently may be used at wattages in excess 


ot 


its continuous-duty rating 
650 


00 


5” 


OF SINGLE UNIT RATING 


PERCENT 


Seconds on 5 10 5 15 5 
Out of each » wo i) i) “ » 


‘J he curve above W 
figure allowable dissipation increases for 
Ward Leonard Vitrohm and Ribflex re 
sistors for duty cycles. Assumed 
se; 375°C; re 


This is one of many 


ill help designers 


Various 
maximum temperature rise ; 
istor spacing : 24 in. 
useful curves contained in our 64 page 


Catalog #15—ask for it today 67 


wy) 
Uy 4 


| Reh - EB ry neeud Corti Since ($92 
| RESISTORS - RHEOSTATS - RELAYS - CONTROLS - OUMMERS 


WARD LEONARD 
ELECTRIC COMPANY 
34 SOUTH ST., MOUNT VERNON, W. Y, 


209 





What looms 
ahead on 


When 
specifications 
call for 


RESISTANCE ALLOYS - 


Sem a at tik 


WILBUR B. DRIVER 


ngineers are resis 
lists. Over the last 25 
Jaboratories and production 
ave encountered, and solved 
al and difficult applications 


f electrical, elec 


Tame be) dah) 
elie lea ae) 
e engineer Tel 


alloys, today 


WIRE, ROD, RIBBON and STRIP 


CUT Me TIL eel Ree EL 
lM ime] *) Lier Lem ea meee LT 
electronic fields. Insulations to specifi 
cations including enamel, cotton, silk 


Ame Lem ar bo 


Alloys of Proven 
Performance for — 


ELECTRICAL APPLIANCES TENTIOMETERS 
BALLASTS ADIA HEATERS 
ELECTRIC FURNACES } 

specialists in ELECTRIC RANGES 


“APRECISION |) ='"180N 1081 


)-METAL SEAL 2 GUNS 
1 \ Alloys HIGH TEMPERATURE OLDERING IRONS 
“a i AIRBORNE EQUIPMENT *HIGH AND LOW TEM 
NUCLEONICS PERATURE COEFFICIENTS 


Wilbur B. Driver Co. 


NEWARK 4, NEW JERSEY 


For Over A Quarter Century Manufacturers « Dependable 


Electrical, Electr ‘ Chemical and Me<« f al Alloys 


ind finds use as vacuum tube ins 

Kk ‘windows ind other shay 
high-frequency applications. Weste: 
Gold and Platinum Works 
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FACILITIES FOR MINIATURIZATION 

Twelve page brochure outlines facilities 
for subcontract work in the field of 
miniaturization. Booklet sets up various 
applications of watch-making skills that 
can be utilized by producers 1 other 
types of devices and equipment. En 
phasis is on company’s _ practical 
achievements in reducing size without 
increasing cost. Ordnance Div., Elgin 


National Watch Co 
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SPECIAL ELECTRICAL CONTROLS 
Illustrated case histories show diversity 
of the unitized controls and systems 
manufacturer has custom-designed and 
built for electrically energized equip 
ment, including special metal-working 
machine, paper making machinery and 
similar equipment. Announced also 
development of Electrographic Detector 
Systems to meet the problem of main 
taining and servicing complex electrical 
controls. W. F. & John Barnes 


Circle No. 154, Reader Inquiry Service Cards 
preceding back cover 


EXPANDED-SCALE A-C VOLTMETERS 

expanded scale a-c voltmeters for 
panel mounting are the subject of a 
bulletin listing standard = scales 
curacies and specifications on available 
round, square and rectangular model 
A-c meters read rms. Power consut 
tion is between 1 and 2 watts depending 
on span Arga Div. of Beckman I 
strument Ine 
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EXTRUSIONS—Sixteen-page booklet a 
nounces availability of extrusions fro 
taint teels. heat-resistant alloys 
titaniun illoy steels, and carbon steels 
is well a sore specialty bronzes In 
idditio o de scribing the extr 
proc ‘ showing ty pu il extt 
hook let Is¢ point out 1divantages 
fabricator s technique—which Inco 
porate lass as a lubricant—that a 
expensive dies rapid lie 
ind savings ichieved L hie H 
o.. Metals Div 
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CONTROL AND TRANSFE SWITCHES 
Complete line of control and trans 


switches for low voltage ppl il 
600 volts a-c or d-c are the 
bulletin GI 

vith watertight ind ex] 


ire de “4 ribe d 
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easy as... 


to assemble Hermetic Diode 


and Transistor Housings 


These small, durably constructed units furnish the solution to assembly and 
procurement problems confronting design engineers and purchasing agents 


A variety of diode and transistor housings are available from Hermetic with 
weld projections and special metallic finishes to simplify assembly techniques 
These units eliminate costly soldering steps—they result in man-hour savings! 


The advanced design of Hermetic Transistor Housings provide additional 
advantages to the engineer and purchasing agent. The internally exposed areas 
of these parts are of all-glass construction. This construction feature prevents 
the contamination of a transistor wafer when closure is made after mounting 
and assures reliable transistor performance, as well as longer shelf life 


Practical designs efficient production technical assistance in the solu 
tion of procurement problems—this is just one phase of Hermetic’s service 
to industry 


Write for complete data and catalogs. The film, 
“THE MANUFACTURE OF HERMETIC SEALS” is now 
available for company showings. Write for details. 


Hermetic Seal Products Company 


ore 13 South 6th Street, Newark 7, New Jersey 


California Associate: Glass-Solder Engineering, Pasadena 


ERVICE AND RELIAB 


OUIRY SERVICE CARDS, PRECEDING BACK COVER 





Thomas & Skinner offers BOTH! 


fhomas & Skinner manufactures 


both laminations and wound ccres. 
Therefore, when you bring your de- 
sign problems to T&S, you may be 
assured of completely unbiased 
recommendations recommenda- 
tions based on T&S's more than fifty 
years of experience in the magnetic 


materials field. 


Do laminations best meet your re- 
quirements? T&S laminations are 
available in all grades, all gauges, to 
meet your exacting specifications. 
And for those applications requiring 
directional electrical characteristics 
with extreme high permeability and 
low core loss, specify T&S OrthoSil 


laminations. 


With each shipment of T&S lami- 
nations is a MATERIAL CERTIFI- 
CATI 
and core loss at 1000 and 10,000 


guarantecing maximum Va, 


gauss at 60 CPS. Thus you can corre- 


late va. and core loss data with your 


particular applications. 


Where wound cores are most ap- 
plicable, you can select T&S’s Ortho- 
Sil tape wound cores with complete 
confidence. These are oriented sili- 
con-iron construction, having high 
permeability with low core losses 
hence high efficiencies—and are avail- 
able for 60-cycle applications and for 
400-cycle applications. All OrthoSil 
wound cores are magnetically in- 
spected at three flux densities 
10,000 and 15,000 gauss. 


5000, 


Whether your products require 
laminations or wound cores, you may 
be certain of full value from T&S. 
r&S tests both laminations and 
wound cores for volt-amperes and 


watts per pound of material. 


Write today or phone WAlnut 
3-2448 for Bulletins L-355 (lamina- 
tions) and WC-256 (wound cores). 


SPECIALISTS IN MAGNETIC MATERIALS... 


Permanent Magnets 


“2 Laminations (- 


. and Wound Cores Gy 


Thomas & Skinner, Inc. 


1114 E. 23rd Street, Indianapolis 7, indiana 


features are said to permit “custom de 
sign” of standard switches to meet in 
dividual requirements. Application data 
is listed in tabular form under such 
heads as motor control, circuit breaker 
control and instrument switches. Gen 
eral Electric Co. 
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SPRING WASHERS 


developed looseness and loss of tension 


Compensating for 


between component parts of an assem 
bly, line of spring washers listed in 
industrial price list No. 100 can_ be 
obtained in carbon steel for American 
Standard sizes, as well as in phosphor 
bronze, silicon bronze, stainless steel 
K monel, and aluminum. Spring wash 
ers in ‘ arbon steel for socket head 
screw sizes are also listed. Beall Tool 


Div.. Hubbard & Co 
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GEARMOTOR VS SPEED REDUCER 


Whether to use an integral, gearmotor 
or a separate speed reducer to power a 
given machine depends on a number 
of factors. These are outlined in an 
illustrated feature story appearing in 
a technical external house organ. ACK 
Electric Corp 
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AN-TYPE TERMINAL STRIPS——Featu: 
ing post-type barriers and studs for at 
tachment of single or multiple terminal 
ended or looped wires, AN type termina! 
strips can be furnished in accordance 
with AN3436 requirements or other 


government or commercial 


specifica 
tions. Illustrated brochure lists avail 
able sizes and hardware, as well as 
AN3433 bus strips and AN3434 mount 
ing nut insulating strips in all standard 
sizes. Buchanan Electrical Products 
Corp 
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RUBBER PRODUCTS 


chure in file 


Kight-page bro 
folder form describes 
facilities for producing custom-made 
rubber parts and components. High 
lighted are laboratory facilities for con 
pound developing and fabricating tech 
niques for producing rubber parts 
Illustrated are the varied shapes in 
which special compounds can be fab 
ricated: small custom-molded parts are 
a specialty. Goshen Rubber Co., Ine 
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POWDER METALLURGY BIBLIOCRA- 
PHY Bibliography of current periodi 
cal references to powder metallurgy 
lists nearly 250 articles and papers 
printed in more than 50 U. S., Englisi 
and Canadian technical journals, trade 
magazines, and business papers during 
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THE LATEST 
NEWS IN 
PRINTED 
CIRCUITS 


New HP Series Copper Clad Laminates Give 
Double Bond Strength — Assure Perfect Circuits 


In Less Dip Solder Time 


Bond strength—12 to 15 pounds! Dip solder temperature 
resistance—30 seconds at 500°F.! These unique features of 
National’s new HP Series of copper clad laminates may well 
revolutionize printed circuits, 

Base of these laminates is National’s Phenolite laminated 
plastic—most widely used material for printed circuits. ‘To 
this we apply a new surface conditioning process and a super- 
swong bonding adhesive. Result; faster processing and fewer 
rejects—better printed circuits than any made by othe 
methods, 

In production, HP Series laminates speed dip soldering and 
provide cleaner joints. In service, they minimize bridging 
in the printed circuit. The high heat resistant bonding ad- 
hesive also assures unusual retention of bond strength—even 
after repeated heating and cooling, which occurs in elec- 
tronic circuits when current is turned on and off 

Manufacturers using automatic assembly machinery will 
find HP series clad laminates especially useful. The new 
process uniformly conditions the bonding surface of both Unretouched photographs show effect of 5 seconds dip soldet 
electrolytic and rolled copper foil. And the speed-up in solder- ing at 500°R. on conventional copper clad laminate and 
ing, wrthout sacrificing perfect connections, permits production 30 seconds at 500°F, on the new HP Series laminates made b 
National Vulcanized Fibre. Note severe blistering of 
line assembly of printed circuits—particularly when cold 


tional laminate (top) and the irtuall inmnarred 


. *he : > . 
pun hing grades of Phenolite are used. National's HP Copper Clad (bottom 


WRITE FOR NEW HP SERIES EDITION—PRINTED 
CIRCUIT CATALOG. Etchers and users of printed 
circuits will find the key to better production 
reduced costs and improved products in our 
s HP Series manual “Mechanize Your Wit 
Write for free copy to Dept els 


q WATIONAL 


VULCANIZED FIBRE CO. 


/ N NA ' sWA <- Seah 


In Canada: National Fibre Company of Canada, Ltd. + Toronto 3. Ont ordinary printed cuit laminates. Bonds lose their strength 


Cladding devel lolinte Production become inpos 


in a dip solder bath is enough to ruin 


VULCANIZED FIBRE « PHENOLITE LAMINATED PLASTIC ¢« PEERLESS INSULATION Suit ; it} " ' | HP ‘ ( Cc) { 
, nol i new vationa seri opper ar 
KENNETT MATERIAL HANDLING RECEPTACLES . VUL-COT WASTEBASHLTS ta the puni } ‘ ' f ‘ a i 
Akt un n eimperature tor up to 50 second 
LESTERSHIRE TEXTILE BOBBINS oe VULCOT PRODUCTS FOR THE HOME lamaue 
fiailiay 


See us at Philadelphia—Design Engineering Show—May 14-17— Booth No. 212 
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CHROMALOX 


Electric 


IMMERSION HEATERS 


with or without 
built-in thermostats 


fit the heat to your need 
up to 100,000 watts 
and 2,500 psi 


Full range of sizes and ratings in portable, 
screw-plug and flanged types. Available 
with copper, steel or alloy sheaths to 
resist corrosion 

Used for heating water, asphalt, 
greases, molten salts, pickling and plat 
ing baths, process kettles; for super 
heating steam and compressed air; for 
melting lead, solder, babbit: and for a 
wide range of similar applications 


Let the Chromalox Sales-Engineering staff 
solve your heating problems electrically. 


Write for your copy of 
Catalog 50 ae 


for full information on the 
complete ne 
Electr 


ror ideas 


of Chromalox 
Heaters and controls 
yn additional ap 
plications of heat, 
“101 
Apply Electric Heat.” 


Edwin L. Wiegand Company 


530 Thomas Bor 


electri 
request Booklet F 1550 
Ways t 


ie =) 
My. /. 


as 


levard, Pittsburgh & Pennsyly 


EDWIN L. WIEGAND COMPANY 

530 Thomas Boulevard, Pittsburgh & 
| would like to have 

] a copy of Catalog 50 
101 Ways’ 


Engineer contact me 


] a copy of 
] a Sales 


1954 


earlier 


and 1955 with a tew selec ted 


relerences Listed in addition 
ire 1] 

books on 
index | 


electric 


Circle No 


pene il reterences ind 


metallurg \ 


subject i 


text 
powde ! 


Cross 
provided. Harper 
Furnace Corp 


162, Reader Inquiry Service Cards 
preceding back cover 


AIR CONTROL VALVES 
different 


and ACC. 


Quick-refer 


ence lines ol ai 


guide to | i 


control valve 


~ories provide . 


information on such 


lypes as sole noid 


cam and pilot valves 


Descriptions are 
Addi 


three 


also given for 


sequence valves 


tional listings are provided on 
valves 
fevet 
Available 4CCessories are 


lustrated 


and four-way including solenoid 


pilot, hand or 


and other designs 
listed 
Valve, Ine 


ircle No. 163, Reader Inquiry Service Cards 
preceding back cover 


and il 
Airmatic 


INFINITELY VARIABLE SPEED TRANS- 
MISSIONS New 


principles of operation of the 


Max 


ion with output 


describes 
Zero 


speed transmis 


catalog 


infinitely variable 


peeds from true zero 
Model 


through 


to 4 input speed 


have 
100-in.-lb for 
motors, ‘J 


shown 


torque ratings 


use with io to Hip 


{ vpical 
ipplications listed include use on ma 
chine tools 


metal-working equipment 


electricall 


Reveo Irv 


coil winders and other 


energized equipment 
r july 


Circle No. 164, Reader Inquiry Service 
preceding back cover 


Cards 


CUSTOM-BUILT COMMERCIAL, MILI- 
TARY TRANSFORMERS 


lustrations of 


Text and il 


brochure show 


| page 


representative types of transformers 


that can be produced to required speci 
models lor 


fications, including 


transits 
tor, aireraft, and commercial equipment 
applications Available 


Hintature 


transtorme: 


model include 


and hermetic 


types In-plant test facilities are avail 


able to speed type ipproval of trans 


formers designed to 


Atlantic 


London Instrument Co... Inc 


meet military 

pectheation 

Dis New 

Circle No. 165, Reader Inquiry Servic 
preceding back ver 


Transformer 


Cards 


SELF-TAPPING 


inserts for 


INSERTS 


strong 


Self-tapping 
threaded connections 
in metals and plastics are the 


illustrated 


subject 


ol oan brochure complete 


with specification ition data 
bushing i t| eaded 


and out and has 


ina ippli 
The self-tapping 
insicte edges 


installe fina drilled 


hole in a ingle 


cutting 
that enable it to be 


or cored eperation 


C,rooy Pin ( orp 


Circle No. 166, Reader Inquiry S« 
preceding back cover 


vice Ca ds 


TIME DELAY RELAYS 
SR-OR 


veloped Litre delay rela 


Illustrated bul 
describes two recently de 
Model NEI 
interlock: Model 


an instant double 


letin 


features 


NEH 


an electrical 


features ction 


ELECTRIC COUNTERS 
and ACTUATORS fe 


vo Fit nced 
TCR LL 


SUPER-WIZARD 
1000 CPM. 


5 watts input. 
Balanced Armatures 


4 and 6-digit mod- 
els in basemount, 
panelmount and 
dustproof enclosed 
types for 60, 40 
50, 25 cycles and DC all voltages to 230 


Purchase cost only 18¢ per million counts 


50,000,000 COUNT LIFE 


<> 
600 


1000 counts per minute 
7 watts power consumption 


Balanced armature 

Quiet operation. No AC hum. 
Tamper proof housing 
Lubrication not required 


Available in basemount and panel- 


mount models—also to count dozens, 


for 60, 40-50, 25 cycles and DC; all 
voltages to 150 


6,000,000 COUNT LIFE 


<> weRcury 


4-digit Reset 


. 
600 Counts per minute oy 

~ 
3 watts power input ©& 
A-digit Basemount ond 


models also to count dozens oll 
voltages to 115, AC or DC. 


3,000,000 COUNT LIFE 


<> encour 


5-digit non-reset 
600 Counts per minute 


3 watts power input 


Panelmount 


Tamper proof construction 


See your PIC Rep- 
resentative or write 


700-04 W. Jackson Chicago 6, Illinois 
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How many ways can you use ~ 


« 


PLASTIC” NUTS? ~~ 


Pare alll —y” 
ag 


) 


| 
| 


United-Carr’s new self-locking, plastic nut 
is designed for blind application and can 
used with all types of metal finishes with 
scratching or chipping the surface. Its plasei 
fingers provide rigid anchorage yet will nor 1 
paint, polished metals or even porcelain 

Ine Kpensive sheet metal screws cut their owt 


threads and expand the nut’s fingers as they ar full information and 


Iriven, locking both nut and screw tightly 11 nearest Uniced-Carr t 


UNITED-CARR FASTENER CORP. 


CAMBRIDGE 42, MASSACHUSETTS 


MAKERS OF FASTENERS 


EADER INOUIRY SERVICE CARDS, PRECEDING BAT 





Light ‘Weight Papers 


FOR ALL KINDS OF ELECTRICAL USES 


Available in thicknesses from .002” “2 to 
j 

50 pt) H&V special papers are used tor coil winding 

transformer winding, generator winding, slot insulation 


cable winding (low and high tension) and for insulating 


purposes generally 


Papers can be made trom anything from 100'% rope 
stock to various combinations of rope, rag, and specially 


prepared kraft 


Our Research Laboratory is at your disposal write 


us your problem 


ollingsworth & Vose 


ompany 


EAST WALPOLE - MASSACHUSETTS 


MANUFACTURERS OF TECHNICAL AND INDUSTRIAL PAPERS 


throw auxiliary switch plus time delay 
contacts. Operation of each model is 
described in detail, with wiring dia 
grams showing contact arrangement for 
a model from each line. Elastic Stop 
Nut Corporation of America, A’G’A 
Div. 


Circle No. 167, Reader Inquiry Service Cards 
preceding back cover 


ELECTRICAL TESTING FACILITIES 


Announced in a new bulletin are re 
cently expanded facilities of an ele 
tronics laboratory now equipped to 
operate in the microwave region. Bul 
letin lists 39 measurements and deter 
minations which the laboratory is 
equipped to make. Also shown are 
several of the company’s other labora 
tories—electrical, mechanical, environ 
mental, among others, emphasizing the 
fact that a complete series of tests can 
be carried out under one roof. Electrical 
Testing Laboratories Inc. 


Circle No 168, Reader Inquiry Service Cards 
preceding back cover 


ENCAPSULATED PULSE TRANSFORM- 
ERS— Bulletin 166. consisting of 2 
pages, describes pulse transformers 
wound on ferrite cores and cast in resin 
to form a small hermetically sealed 
unit. Transformers are wound to meet 
customer needs. Data are provided or 
the two types of mountings available 
for the basic transformer body, one of 
which, Type TE is particularly suited 
for printed-circuit applications. Body 
dimensions: *4 in. diam x ge in. high 
Temperature range: —25 to 105 C stand 
ind (-55 to 105 C special order 
lechnitrol Engineering Co. 


Circle No. 169, Reader Inquiry Service Cards 
preceding back cover 


TIME DELAY RELAYS WITH PROPOR- 
TIONAL DELAYED RESET — Described in 
Bulletin TD 402 are 400-cycle time 
delay relays with proportional delayed 
reset, which are used for delaying ap 
plicational of plate voltage in gas and 
vacuum power tubes until filaments or 
heaters have reached the proper tem 
perature. The delayed reset feature pro 
vides a circuit reclosure time propor 
tional to length of power interruption 
minimizing equipment “off” time, while 
iffording positive protection for the 
tubes. A. W. Haydon Co 


Circle No 170, Reader Inquiry Service Card 
preceding bock cover 


WIRE FORMS, MACHINE PARTS, MET 
AL STAMPINGS —Intricate machined 
parts, small metal stampings, and 
screw-machined products are among the 
custom designed parts under review in 
a brochure pointing out facilities for 
producing them as well as formed wire 
parts and drawn and 4slide parts 
Stressed is fabricator’s experience in 
producing precision parts for electrical 
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How heat stability of Duranickel 


helps sell appliances 


Appliance User Turns Dial vets faster igni- 
tion... 410 5 times faster than other sys 
tems. This is only one of the advantages 
offered by an igniter and pilot-burner as 
sembly produced by MeQuay-Norris Manu 
fueturing Co. Eleetrie Products Division 
™t. Louis 10, Mo 


— 


Heart of System is the pilot-burner assembly 
center), containing Duranickel switches 
Operating only 250° of time required by 
other systems, it extends life of coil in 


MeQuay-Norris igniter. 


Duranickel”* Switch Leaves are trifles 
But trifles of this sort can give an ap 


pliance a tremendous sales advantage 


Take gas clothes driers, for example. 
With a device made practical by these 
little parts there’s no need for stand 
ng pilot lights. Nor matehes. And 
imavine the sales appeal of a driet 
that. when idle, neither consumes gas 
nor creates heat in utility rooms of 


other confined spaces 


The user merely turns its dial to dry 
ing time and an automatic system takes 
over. A MeQuay-Norris device lenites 


and shuts off in 8 to LO seconds 


The whole key to its operation lay 
in finding a material with the right 
properties for switch leaves. MeQuay 
Norris tested scores of metals. And 
chose Duranickel age-hardenable nickel 
because this Inco Nickel Alloy pro 
vides exactly the desired stability at 


elevated temperatures 


Wherever a component keeps your 
product from being less perfect than 
you'd like, an Inco Nickel Alloy may 


prove to be a tremendous trifle. 


KEADER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 


Each Inco Nickel Alloy has its own 
distinguishing characteristics. All are 
cCorroston-resisting, Inco Nickel Alloys 
offer you combinations of 
mechanical properties, 


many 


electrical and 
heat conductivities... and fabrication 
idvantages Perhaps one of these alloys 
will help boost sales of your product 


Iiive stivate 


It will pay you to have a copy of 
“Standard Alloys for Special Prob- 
lems.” ‘Vo vuide you in selecting the 


Inco Nickel Alloy that combines the 


properties needed for your spec ihn 
application. This informative booklet 
vives examples of diverse problems 
solved. Its yours for the asking. Write 


lor it now 


The International Nickel Company, inc. 


Wall Street New York 5, N.Y 


 — 
INCO, Nickel Aneys | 





IF YOU BUY MOTORS 
SPECIFY MIGHTY MITE 
THERMAL PROTECTORS 


ACTUAL SIZE 


FOR MOTORS ... MIGHTY MITE 


MIGHTY MITE motor protectors give you positive pro- 
tection against charring of insulation and burn-out. 
hese units are thin, compact, and are not affected by 
dust or moisture. They are factory-set, can be calibrated 
at break temperatures to 150° C., and are available for 
motor ratings to 44 H.P., 115,230 v.ac. MIGHTY 
MITES can usually be installed in the stator windings 
without causing redesign of the motor or change in 
assembly procedure. 


FOR APPLIANCES ... DUAL MITE 


DUAL MITES are an ideal, automatic thermal control 
for appliances where a fixed, accurate heat regulation ts 
required up to 150°C. They can be installed readily with- 
out product modification. DUAL MITES are furnished 
in ratings to 12 amps, 115 240 v.a.c., and are housed in 


an insulated case for maximum thermal sensitivity 


Write Or Call Today — Samples and Engineering Aid Available. 


MECHANICAL INDUSTRIES 
TT ae me hy 


Ash Street Phone: POrtage 93-7673 Akren 72, Ohie 


4 


ind electronié equipment. Fa 

shown and additional compa prod 
icts listed and ce scribed Havdu 
Brothers of New Jersey 


Circle No. 171, Reader Inquiry Serv 
preceding back cover 


HEATING CONTROLS —L se 


matic time controls with oil burners 


iute 


stokers and similar units is detailed in 
1 4-page brochure. Standard 1 

plic ations are listed together 

type of time control required 

Also provided is a brief description of 
the switch action upon the ten perature 
control for each application. Wiring 
diagrams are provided. International 
Register Co 


Circle No. 172, Reader Inquiry Service Cards 
preceding back cover 


CONSTANT-TORQUE SPRING MOTOR 
DESIGN DATA Preliminary design 


data on Neg’ Ator constant torque spring 


motors are provided by a 25 page book 
let discussing the general principles 
physical and operational characteristics 
and applications of the mechanica 
motor Nine design tables present a 
tabulated listin of possible Neg ator 
“B” motors, giving torque output, size 
and fatigue value Neg’ ats Di 


Hunter Spring Co 


Circle No. 173, Reader Inquiry Service Cards 
preceding back cover 


PERFORATED MATERIALS —[lindred- 


of different standard patterns of p 


forated materials are displayed and 


e! 
described in 128 page general cat ilog 
No. 62. Data are provided on hole siz 
centers, and percent of open area Ad 
ditional information covers fabrication 
facilities materials that can ‘ per 
forated, and lists of perforated sheets 
carried in. stock The Harrington & 
King Perforating Co 


Circle No. 174, Reader Inquiry Servi Card 
preceding back cover 


STANDARD O-RING SIZES [we'! 

page catalog 5701 contains cross-re 
ference charts of size numbe with 
dimensional data, for fabricators ©O 
rings for sealing applications. In all 
ompany offers a total of 296 standard 
()-ring size Included in the catalog are 
condensed charts of standard ntheti 
rubber compounds available Parke) 
Appliance Co 


N Reader Inquiry Servi Card 


preceding back cover 


EPOXY ADHESIVES Data sheet lists 
ind describes a series of Epibond 
epoxy adhesives useful in bonding plas 
tics and other materials. Included is 
Epibond 123, with room temperature 
setting very high shear strengths are 
obtained at 200 and 250 | 

Plastics In 


Circle N 176, Reader Inquiry Serv 
preceding back cover 





Asove A specially designed RoMarine communications cable 
interconnects Femco Pagephone stations, RoMarine is also 
adaptable to a variety of applications, such as 600-volt indus 
trial power circuits, underground service entrances, secondary 
power networks. Install it anywhere—in ducts, trays, racks 
aerially or direct in earth. RoMarine is typical of the Rome 


materials available to buyers of “custom-built cables.” 


Lert A standard No. 14 7-strand Rome Synthinol machine 
tool wire is used in this Femco soaking pit cover control, The 
control selects and operates pit covers from a moving crane 
If you need wire or cable for steel mills, chemical plants 
refineries or any other industrial operation where heat and cor 


rosion are problems, Rome Synthinol may be your answer, to 


New twist in industrial communications cable 


Pe rhay Ss vou are among those who pounded Rome Synthinol®, In both 
Vade to order 


sometimes need wire or cable of un Cuse we made what the custome 


usual constructions. If so, you'll find We made 50.000 feet of the speci ul needed, and made it quickly 


that Rome can make what you need heat- and moisture-resistant Page \pplication engineering, research 


«tS we cid f 0 | Femeco Inc. phone cable ith ulated with a high ind product know how ure all in 
Feme makes tinue and de quality rubber compound Wwe call trumental Ih thre 
pendable communications and con Rome RoMarine. A tough Neoprene plication of insulation, jacket 


trol svstems for steel mills, automo ite ket covers it. We upplied addi hielding. We'd be delighted to have 


selection and ap 


j 
lie 


tive plants, and utility generating tional thousands of feet of the ther ou use these resources on your 


stations. No two systems are alike moplastic construction—insulated tough problems. Write today for 
The ctures show a Femco soak and iat keted with speciall om Information 

ing pit cover control and Femco 

Pagephone stations. The Pag 


phone ceded a special rubber 


insulated communications cable ROME CABLE 


twisted pair with one pair shielded It Costs Less 


For the nit ver control they needed to Buy the Be st () C i 4 


’ sowmr NHEW YORK 
ird heat-resistant thermo sad 


l t TOMMRANWCE + CALIFORHMIA 
ACTIN oOo] Wire 
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ELECTRICAL CONTACTS 


PLAY VITAL ROLE 


IN NEW Gp EQ-P 


CIRCUIT BREAKER 


Compact design of the new EQ-P 
type circuit breaker 
by I-T-E now provides compact 
plug-in lighting panelboards. A 
factor in making possible this 
compactness 


introduc ed 


smaller, 
more efficient Gibson electrical 
contacts developed to do the job 
in this tiny single-pole breaker 

In fact, the are an 
important part of the story. 

The problem: to develop small 
contacts that would withstand a 
5,000-ampere short circuit test, 
maintain low temperature rise, 
have high interrupting rating, 
keep contact resistance low, and 
never need attention. Special 


was the 


contacts 


Gibsiloy silver-tungsten contacts 
were tested and approved by 
I-T-E for the EQ-P_ breaker. 
These Gibsiloys were outstand- 
ing im every way. 

rhe same 23-year Gibson ex- 
perience and knowledge behind 
the contacts approved for the 
I-T-E EQ-P circuit breaker can 
be put to the test in solving many 
other electrical problems involv- 
ing contacts. Consult Gibson en- 
gineers when developing new 
products or improving old ones. 
It will pay you to do so. 


Write for Gibson Catalog C-520. 
It contains much useful technical data 
on electrical contacts. No obligation. 


CONTACT GIBSON FIRST 


ibsilo 


ELECTRICAL CONTACTS 


LU 
4 ee) by 


SCR maeamC metal cy 


8349 Frankston Avenue, Pittsburgh 21, Pa 


Men in Industry 


Philip S. Hessinger has been appointed 
research and development engineer of 
Mycalex Corporation of America, with 
responsibility for new product develop- 
at the Clifton, N. J., 
plant of the company, a leading manu- 
facturer of 


ment and research 


and 
A graduate of 


glass-bonded mica 
ceramoplastics products 
Alfred University, Mr 
ceived his Ma ters 


engineering from Ohio State 


in 1955 


Hessinger re 
Degree in ceramic 
University 
was there as 


serving while he 


i research associate in the laboratory 


development of ceramic sandwich-type 
dielectrics at the Ohio State 


Ke ear h 


University 
Foundation 


Frank A. McKenna hias been appointed 
held application engineer by Wheelock 
Signals, In Branch, N. J. He 
will represent the New 
Jerse y ind = bast areas, 
Associated with 


than 


Long 
company in 
Pennsylvania 
Wheelock lor 
chiel 
Mr. McKenna ha 
sible for 
ment problems for 
He holds a 
gineering 
College 


more 
years is laboratory en- 
einees been re spon 
testing and solving develop 
special applications 


Bachelor of Electrical En- 


degree from Manhattan 


Bussman Manufacturing Co., 
MeGraw Klectric Co., St 
has named John C. Lebens 
dent in charge ot 
1948 he had chief 
of this fuse manufacturer. Mr 


has contributed many 


Divi 
ion ol Louis, 
vice presi 
engineering. Since 
served as enginee! 

Lebens 
articles to Evre 


rRICAL MANUFACTURING over the 


1] year 


past 


Lnited States 
Walter 


partment 


Testing Co 
S. Smith to its 
staff 
engineer. He firm’s 
Hoboken, N. J Holder of a 


Bachelor's degree in electrical engineer 


has added 
electronics de- 
with the title of senior 
will serve in the 
laboratory 


University, as well 


degree, Mr 
sociated with the 
Manufacturing ¢ orp 


ing from Columbia 
Master's 


viously 


is a Smith pre 


Murray 


as ¢ hie { ¢ ngineer 


was a 
of a division 


ind engineer-in-charge 


At Norden-Ketay 
City 


Ne Ww Yor k 
Dr. Louis Ten Eyck Thompson has 


Corp 
been elected vie president of research 
Formerly Dr 
post aot 


of the corporation 
son he ld the 


search 


Chomp 
director of re 
Long 


active in engineering 


research, Dr. Thompson was Special 
Manhattan Project 


then has also been vice chair- 


Consultant to the 
ind sines 


man of the research and development 


board of the Department of Defense, 
member of the Scientific Advisory Board 
of the U. S. Air Force, and consultant 
to the Assistant Secretary of Defense 
for research and development. He was 
with the U. S. Navy’s Dis 
tinguished Civilian Award in 
1952 


honored 


Service 


Clarence B. Knudson has been ap 
pointed director of the newly formed 
product and applications design section 
of Marveleo Electronics Div. of Na 
Aircraft Corp. Mr. Knudsor 
comes to Marvelco from Hoffman Lab 
oratories where he 


tional 


was manager of the 
new products development engineering 
division. In previous positions he served 
as vice president in charge of engineer 
ing, Vantool, Ine.; 
gineering Washington 


director of en 
Institute ot 
head, 


and electronics enginee: 


Pechnology ; American 
g 


Bosch Corp.; 
Westinghouse Electric Corp. 


section 


Donald Dailey as 


design consultant has been announced 


(Appointment of 


by the Capehart-Farnsworth Co. a divi 
sion of the International Telephone & 


Wayne, Ind. M: 


of the Society of 


Felegraph Corp., Ft 
Dailey is a 
Industrial Designers and winner of the 
“Design of the Year” award 
the Industrial Design Institute 
of 38 U.S 
in the field of industrial design for the 


18 years 


member 


given by 
Holde: 
patents, he has been active 


past 


Stanley R. 
pointed director of engineering of the 


Scheiner has been ay 


television and broadcast receiver divi 
sion of Bendix Aviation Corp. Assistant 
director of engineering since April, Mr 
Scheiner has been one of the pring ipa! 
engineers for Bendix Television for the 
Previously with Phileo 
Mr. Scheiner was graduated from Wash 
with a B. S. 
in electrical engineering and has done 


at The Johns Hopki - 


past 6 years 


ington University degree 
graduate work 


University. 


Robert A. Gardiner has joined Thom, 
Cleveland, Ohio t 


head the company’s electronics divisior 


son Products, In 


t xpanding researe h and deve lopme nt 


work on aircraft and missile controls 


subsystems and components. In the 


newly created capacity of 
controls consultant, Mr 
Carl F 


gineer of the 


automat 
Gardiner wil 
chief er 
Gardiner 


Schunemann, 
division Mr 


comes to Thompson Products from the 


issist 
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what can you 
expect to pay 
for custom-molded plastic parts 
at CHICAGO MOLDED? 


You 1] pa no more often muse h le for rlastic yarts at ¢ brie ivo Molded Chicago Molded publishes a data-packed magazine 
| } | f f } 

Here's why alled Plastic Progress to keep you up-to-date or 

nany of the latest developments in plastics. You car 

CMPC engineers and designers know he to produc e the part you nes d in get a free subscription by filling out the coupon below 


do it now 


the most economical wat consistent ith qualit You never get si ( 

tions that result in a poorer product! You do get advice based i; sound 
( ct woce rh ome od ine ¥ eal exe ence 

practi : " ! “~ nd peri CHICAGO MOLDED PRODUCTS CORP. 

type of plastic materia 


Cc} Molded | | | ! 1024 North Kolmar Avenue 
mcado oldeds unbeatable ftaciliti inchuide the 


engineering facilitic as well ; ‘ pe ind size 


Chicago 51, Illinois 


semi-automat double rain mid hy moplhasty myection itl ( 'eo aaa ' © your mailir 
produces anything from the smal » the largest plastic p quickl ree eumscriprie » Plastics Progress 


CCOnOTINE ill and i all qu initit 


CMPC ‘‘follow-up”’ service means Continuing : 

keep in touch with your operation Compony 
suggest better molding material 

esse to make our product better 

know u hy 60% of our busine con tre firms served for 15 year 


' 
or more 
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WH WYH 


Custom AIN COP W CORE THREA a 
iron Cores 


icin | NN 


RON 


¥ ¥ f FORM CORE CORE 


Regardless of your requirement, we can supply a full 
line of custom iron cores in a varie ty of sizes and shapes 
for many applications designed for your needs 


Send us your problems 


RADIO CORES, INC. 


VEX LLL, 


Mee Owes 


The Original 
Engineered 
Economy 
Iron 


Cores We originated the ways and means of providing 
ENGINEERED ECONOMY “IRON CORES at money saving 
prices and from stock. Over 14 types are available to 
cover most insert and threaded applications 


* TRADEMARK 


Complete 
Engineering 
Service 


We are the world's largest producers of iron cores 
because we employ the iargest, most experienced and 
most efficient engineering department to enable us to 
design, produce and suggest iron cores which will do 
the best job for you 


Write today tell us your problems 
you'll be glad you did 


CoresainG 


PROMS m CU a ty 


ane \ Aeronautical | aboratory ot the 
ilional Advisory Committees for 


with which he was as 


The Harnischfeges Corp Milwau 
Wi is promoted W. J. Cherones 
newly created position of mat 

ol electrical engineering Mir 
herones, with the corporation since 
1945, had been serving as chief en 
gineer, electrical applications divisior 
since Sept., 1950. Mr. Cherones will 
be responsible for all electrical en 
ineering development activities con 


nected with P&H products 


Melvin Martens has been named ar 
electronics project leader in the medical 
equipment division of The Colson Corp 
Elyria, Ohio. assigned to development 
work in connection with electronic 
hospital equipment. For the past six 
years Mr. Martens has been an eleé 
tronic scientist at the National Bureau 
of Standards. He holds a Bachelor 
degree in’ physics from New York 
Lniversity and has done graduate work 


electrical engineering at the Univer 


of Maryland 


Directors of Actuation Research 
Corp.. Glendale, Calif. have elected 
Richard D. Maystead as president. Mr 
Maystead. who has spent the past 14 

in engineering and executive 
positions in the aircraft accessory and 
equipment industries, has served for the 
past 3 years as vice president and chief 
engineer for Talley Machine & Manu 
facturing Corp. Prior to that he was 
vice president of manufacturing and 
corporate director of engineering for 


Pacific Airmotive Corp 


American Felt Co.. Glenville, Cont 
has honored John T. Lawless chairmar 
of the board for his serv s to the 


) 
company during the past » Veal 


Allen S. Dunbar has been appointed 
to the newly created position of mat 
iver Advanced Technical Planning 
Dept.. Dalmo Victor Co. San Carlos 
Calif., manufacturer of airborne radar 
antennas ervo-hydraulic and electro 
mechanical components Joining the 
company in 1953, Mr. Dunbar ha 
served as associate director of researc} 
and most recently a issistant to the 


chief engineer 


Manager ot the new Missile | nginee! 
ing Department of Allen B. DuMont 
Laboratories, Ine - Melvin B. Kline, 
whe was formerly manager of the 
company's government and special prod 
ucts engineering = tor the technical 
products division. Joining the DuMont 
organization in early 1941 as an elec 


trons enypineet! Mir K line Was for 
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FELT IN USE 


Felt 
can be made 


“TOUGH 
AS NAILS” 


240 South St., Boston 11, Mass. 


range ¢ f densities and the 


get with Felt by Felters are 


elt goes all the 

rs with greater 

ugh hornlike 

shin j and 

wearing 

niact with 

nery parts. And 

d surfaces ore idea 
r lubricating and filtering 


Send for FELTERS 
Design Book 


2U pages ¢ f Facts on how you 
can use the unique pr perties ( f 
felt. It's ns 


y 
to help you build a better prod 


uct. Send for it today: The Felters 
Ce mpany 240 South Street, 


4 ‘ 


s for the asking, sent 
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stitute of Technology Mr 


Foster spent 
past eight vears with the I S 
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SPECIAL 


five equals fifty 


This DC motor is actually ten times the motor it appears to be. 
It is the size of a 5-h.p. motor, but it’s rated 50 h.p. short-duty, 
and over 20 h.p. continuous. 


In designing this particular shunt-wound motor, high power 

in a small space was the major consideration, but not the only 
one. It also had to accelerate to 6000 r.p.m. within one second 
and withstand frequent, fast reversals without excessive over- 
heating. Physically, this small-scale giant measures just 16” long 
by 912” dia., and weighs only 115 Ibs. 


Admittedly, this is a special motor. It is also typical of ESCO’s 
unusual ability to design and build all kinds of special rotary 
equipment to meet particular needs. For over forty years ESCO 
has been pleasing its customers by finding answers that exactly 
match special requirements. Perhaps our solution to your 
particular motor problem will please you, too. 


Refer to Esco Catalog in section 4a/E1 in Sweet's Product Design 
File, or write direct for general catalog No. 56PD. Why not 
also send us details on your special problem — we'll be glad 
to show you how we would go about solving it for you. 


ELEGY ag & LTY CO. 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 
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AUTOMATIC ELECTRIC MANUFACTURING CO. 
40 STATE STREET . MANKATO, MINNESOTA 





BEFO! 


FLEXLOC MICROSIZE locknuts meet designers’ needs for tiny pre 


in the maltlest assembl ervomechanisms, electron 


ision nuts that ret trength and holding power 


and electrical eq ent ill miniature device 


Design Lighter, More Compact Products 
with New FLextoc Microsize Locknuts 


Standard Microsize Locknuts Permit Design Engineers to Develop and Fasten Smaller Assemblies Safely 


New Frextoc Microsize locknuts are smaller 


Across Flats Shoulder Height | A‘f** | Height and lighter than regular FLeExtocs of the same 


Corne 
Pree? 0 eee s nominal diameter, Wrenches of smaller size 


MAX MIN. MAX MIN. MIN —.003 are used to install them. Mating joints or 
flanges can be designed smaller—with no loss 
in strength or convenience of assembly 


0-80 NF-3B; .111 | .107 | .047 | .042 123 .075 


Microsize Frextocs have all the advantages of large 
1-64 NC-3B) .127 123 | 0635 | .0585 | .141 FLextocs, One-piece, all-metal construction—nothing to put 
1-72 NF-3B| .127 123 | .0635| 0585 14] together, come apart, lose or forget. Use them as lock or stop 
| nut they stay put anywhere on a threaded member as soon 
2-56 NC-3B| .158 : 068 063 176 | as the locking threads are fully engaged. Uniform locking 
torques insure accurate preloading. There are no nonmetall 
inserts to pop out or deteriorate. Moisture, dryne ou 
temperatures to 250°F won't affect these Microsize FLext oe 
3-48 NC-3B 190 ’ 071 066 210 Just screw them on They lock and stay locked. Vibration 
won t shake them loose 
3-56 NF-3B 190 .183 071 066 210 : 
For complete information on Microsize FLextoc 
4-40 NC-3B 190 183 072 067 210 ult your authorized SPS distributor. Or write STA 
PRESSED STEEL Co., Jenkintown 9, Pa 


4-48 NF-3B 190 183 072 067 210 20 
STANDARD PRESSED STEEL CO 


STANDARD MICROSIZE FLEXLOCs — in sizes ranging from 0-& FLEXELOC LockNnuT DIVISION $ 


2-64 NF-3B 158 ‘ .068 063 176 


4-4% ire available in bra (either 


Consult SPS for miniature nut JENKINTOWN PENNSYLVANIA 





app @® 


specials to your plans 
and SUBTRACT costs 


THE SAVINGS in assembly time alone are 
reason enough, in many Cases, for swit hing 0® 

Special Fasteners. In addition, prod Kon economies 
better design or a more durable product can improve your 


position ina COMPCcuuive market 


WHATEVER RESULT YOU ARE LOOKING FOR, your chances of 
getting it are better when you use special fasteners 


WHETHER THEY ARE ENGINEERED [rom your rough sketch 
or designed in your own shop, you ¥ ill tind Buftalo Bolt most cooperative 
in helping you get the most for your dollar. Find out by contacting 

any one of our offices 


BUFFALO BOLT COMPANY 


Yvision Of Buffla ( poration 


NORTH TONAWANDA, WN. Y. 


@® 3 convenient service centers 


WESTERN OFFICE 


Chicago 


HMArrison 7-2179 


EASTERN OFFICE 
New York City 
REctor 2-1888 


CENTRAL OFFICE 
North Tonawanda 
JAckson 2400 (Buffalo) 


Many GOOD products 
can be made BETTER 
...with 


SPECIAL 
FASTENERS 


Company 


Briefs 


Impax, Inc. has been established by 
Universal Match Corp., St. Louis, Mo.., 
for the production of precision alumi- 
num impact extrusions. The parent 
company, which previously had con- 
siderable experience in aluminum im- 
pact extrusions in its armament divi- 
sion, now is expanding its activities in 
the commercial field. Impax will have 
its ofhces and production facilities in 
Ferguson, Mo. 


Wheelock Signals, Inc. is the new 
name of Signal Engineering G Manu- 
facturing Co., maker of relays, fire 
alarm systems, audible signals and 
similar products. The change has been 
made to simplify the corporate name; 
the business will be continued as here- 
tofore by the present personnel with the 
same ownership, products and policies. 
The company is located in Long Branch, 


N. J 


Ten million dollars has been appro 
priated by Borg-Warner Corp. for a 
major expansion into the plastics manu- 
facturing field and will result in the 
construction of a modern chemical 
plant at Washington, W. Va. for the 
production of a new type thermoplastic 
resin, Cycolac, developed and produced 
by the Marbon Chemical Division of 
Borg-Warner. 


Keeping pace with the continued 
growth of its line, the Eagle Electric 
Manufacturing Co., Inc., Long Island 
City, N. Y., has acquired its fourth 
plant located in Astoria, N. Y. The new 
acquisition gives Eagle 125,000 sq ft of 
additional manufacturing and ware- 
housing space, bringing company facili- 
ties well over 400,000 sq ft. Eagle has 
also bought the physical assets of the 
Capitol Wire G Cable Co., which has 
been moved to the newly acquired 
building, where it will be put into 
operation within the coming months. 


Donald P. Mossman, Inc., Brewster, 
N. Y., manufacturer of multiple circuit 
lever and pushbutton switches, has 
established a new electronics division, 
which will handle assembly of various 
electronic equipments to individual cus- 
tomer requirements. Service will in- 
clude assembly of switches into com- 
plete customer equipments and assem- 
bly of electronic cableforms, chassis 
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Nylon - Orlon - Dacron - Dynel 


‘ and fluid 


to many important g but it is 


how to felt these four Lo 
and designers will eagerly 


di covered 
ind find additional 


exper ted that engineer 


American ha 
ynthetiec fibres, individually or in blends. They 
1H pon the 


| or other natura 


ilso can be combined with woo 
! 


fibres. Thus quite new felts can be produced in application 
ardage to your exact specifications, to perforn A al | take another great 
old task w efliclency and economy, ot t vill gladly collaborate 
enable you to create new methods, processes and VI ask of specifying the 
ipplications. The most obvious use for felts of | ou | 1 each given set of 
filtration, because of resistance condition 


American Felt 
Company 


ynthetics 1s in 


MARK (@®) 


GENERAL OFFICES: 16 GLENVILLE ROAD, GLENVILLE, CONN. 
SALES OFFICES: New York, Boston, Chicago, Detroit, Cleveland, Rochester, Philadelphia, St. Louis, 
Atlanta, Greenville, S. C., Dallas, San Francisco, Los Angeles, Portland, San Diego, Seattle, Montreal 
PLANTS: Glenville, Conn.; Franklin, Mass.; Newburgh, N. Y.; Detroit, Mich.; Westerly, #1 ENGINEERING 


AND RESEARCH LABORATORIES: Glenville, Conn 


SERVICE CAKDS, PRECEDI 





Nemes r ay 
aa ey 


with NICKELOID 
a eS 


THESE FINE PRODUCTS WERE 
DESIGNED AROUND 
NICKELOID METALS 


Inthe pre-design stage... before investing in tools 
and dies... consider pre-plated Nicke loid Metals. 
Dake full advantage of their inspir- 
ing design potential and basic 
production savings, too. PRE- 
plated in uniform, quality-con- 
trolled finishes of chrome. 
nickel, copper or brass on 
base metals of steel, zine. 
copper. brass and alumi 
num Nickeloid Metals 
require no cleaning 
plating. polishing. 


Just fabricate the parts and as 


MAR-NOT PROTECTION 


Or eR LL finished sur- manufacturing steps: save tine 
face during drawing and forming 
operations, and in handling, Nickel 
oid Metals are available with MAR Get the design-inspiring, cost-saving fac 
NOT — a protective covering that af first hand ot 

fords absolute protection until final as BOOTH 416—DESIGN ENGINEERING SHOW 
Pers) La lk ee Philedelphio Convention Hall—May 14-17 


ae Ce 
NICKELOLDAA 


SINCE L858 


semble. Eliminate 3 out of 5 basic 


reduce costs, increase output 


tat La 


PERU 3, ILLINOIS 


units and control panels. Control panels 
ilso will be designed and manufactured 


by the company to specifications 


Enlarged facilities designed to meet 
produc lion requirements lor snap-acting 
switches have been established = at 
Wallingford, Conn by the Unimax 
Switch Div., The W. L. Maxson Corp. 
The new plant will house the entire 
manutacturing, sales. and accounting 
departments, as well as enlarged en 


gineering laboratory facilities 


\ new plant in Angola Ind is 
being completed by the Redmond Co., 
Inve manufacturer of ftractional-horse 
power motors, in which the company s 
newly developed Type AL-4 fractional 
horsepower motor will be produced 
The new plant Is expected to be in full 
operation in’ May 


The Okonite Co., Passaic. N. J. bh 
purchased the 160) acre Studebaker 
Packard plant in New Brunswick, N. J 


i an eXpansion move The company i 


large independent manufacturer ot 
electrical wire, cable and splicing mate 
rials, will start occupying the plant 


within the next few months 


Morse Chain Co., « Borg-Warner «\)|; 
sidiary, has acquired the Eberhart- 


Denver Co., Denver. Colo ind its 


iffiliate the Spreco Co., Chik ive 


Growth of sales volume of the Clark 
Controller Co., Cleveland. has resulted 
in establishment of a new marketing 
division that will inclide application 
engineering, new product development 


and other activities 


North Atlantic Industries, Inc., liu 
opened its new facilities at 603 Main 
Street, Westbury, N. Y. The company 
is engaged in the development and 
manufacture of electronic control 
tems with special emphasis on ma 


chinery automation 


Texas Instruments Inc., Dallas. Tex 
has acquired the business and assets of 
the Burlington Instrument Co., 4 20-year 
old manutacturer of electrical indicating 
instruments located in’ Burlington, la 
The newly acquired company will be 
integrated with the Texa Instrument 
Components Div.. with operations trans 
ferred to Dallas. Manufacturing space 
has been leased near the main Dalla 


plant 


Furane Plastics Inc los Angeles 
Calif has announced completion of 
irrangements with Permacel Tape Corp 
New Brunswick, N. J for the sale 
ind distribution of its Epocast elec 
trical insulating resins by the New 


Brunswick, N J firm. Furane will 





Quick facts for those who apply and specify electric motors 


New Stator Design is a Motor Life Saver: 


One sure way to save years of motor 
life is to provide a better means ol re 
moving excess internal heat That's 
what has been accomplished by the 
new stator lamination cle sign cle ve loped 
for the Howell Series 100 motors 


Instead of the conventional smooth 
outer surface, this stator has wide ven 
tilation slots in its circumlerence, With 
the dividing “fins” fitted against the 
motor frame il Passapes are created 
that put 08 more stator heat trans 


fer suriace in direct contact with the 
flow of tan-driven air. 


Copper-clad rotors 
shed heat faster, too 


Rotor slot bars and end discs are a 
bonus feature of all Howell motors. 
Note below right the much greater 
thermal conductivity of copper, as 
compared to aluminum, the metal in 


common use for cast rotors today 


Significantly better heat dissipation ts 
one ot the reasons why Howell engi 
neers, in designing for the new trame 
sizes, Came up with such an outstand 
ing group ol motors in the new Series 
100 They are not only smaller and 
lighter, they're cooler running than 
then horsepowe! equivalents in the 
old trame sizes. 


Why not go modern in motors? 


Fact is, you really can’t afford to pass 
up the Howell Series 100 Rerated 
motors without investigating their po 
tentials for your machine moderniz 
ition programs They give you space 
savings, weight savings and new, sleek 
rood looks tlone with construction 
features like these Mylar lined slot 
insulation, fully protected cartridge 
type bearings, resilient steel frames 
ind mounting feet, and permanently 
position-identified leads. These are a 
few otf the gains; let us tell you about 
the rest 


ures fotall 
drip-proot 


protected 


Write for new 
Bulletin N-100-R 


(ht CARD PRECEDING 


Illustrations above and at 
right show the first real ad 
vancement in motor venti 
lation in years made pos 
sible by the slotted stator 
design of the new Howell 
Series 100 motors 


GREATER HEAT CONDUCTIVITY 


>>>dd555 85 , 


COPPER 


ALUMINUM 


The thermal conductivity (K factor) of copper is 
91+ greater than that of aluminum Copper's 
electrical resistivity is 35° less Two good 
reasons for Howells use of copper-ciad rotors in 


Howell Serie 100 motors of all horsepowers 


MOTORS 


HOWELL ELECTRIC MOTORS COMPANY, HOWELL, MICHIGAN 


>) HOWELL MOTORS 


PRECISION-BUILT MOTORS FOR INDUSTRY SINCE 1915 


$21 





Is Extreme ‘Temperature 


Your Design Problem? 


Are you faced with the selection of dielectrics 
for service from —70 C to 280 C and at frequencies 
up to 10!" cycles? Then you'll want at your finger 
tips the recent ELECTRICAL MANUFACTUR- 
ING article that tells the results of an exhaustive 
MIT insulation study covering electrical character 
istics of laminates over a wide frequency and 
temperature range 


This research-based article plus 14 other top 
features dealing with electrical insulation applica 
tion problems are contained in the ELECTRICAL 
MANUFACTURING Design Annual 


ELECTRICAL INSULATION 
AND DIELECTRICS 


PROBLEMS — APPLICATIONS — MATERIALS 


This 130-page book brings together into one handy-to-use 
reference, the year’s most significant articles on electrical insula 
tion as related to product design engineering. All of the selected 
articles have appeared in recent issues of ELECTRICAL MAN 
UFACTURING. They reflect the newest technologies and de 
velopments in this swift-moving field. 


Every engineer who works with dielectrics should find this 
book an invaluable tool a handy source of current data on 
properties, applications and test evaluations covering scores of 
new and basic types of insulation materials 


Kach article has its own cited references, such as technical 
reports conference papers, ete Included, too, is an annotated 
bibliography of all pertinent ELECTRICAL MANUFACTUR 
ING articles—dating back to 1946—which contain data that are 
till applicable to current-day design problems 


Feature article content (with dates of original publication) in- 
cludes: Research Progress in Dielectries (December 1954); The 
Epoxy-Resin System for Embedded Circuits and Components (April 
1955); Areing Performance of Plastics Insulation (April 1954); Die- 
leetric Strength of Solid Insulation (May 1954); Impact of High- 
Energy Radiation on Dielectrics (June 1955); Deteriorating Influences 
on Dielectric Materials (July 1954); Ferroelectric Dielectries (July 
1954); Applications for Gas and Liquid Insulation (June 1954); 
Glass-Premix Compounds for Molded Parts (March 1955); Filled 
Fluorocarbons——New Component Materials (February 1955); Evalu- 
ating Dielectric Properties of Plastics Laminates (October 1954); 
Plastics Laminates Standards (November 1954); Effects of Water 
Immersion and Humidity on Thermosetting Laminates (July 1955): 
Temperature Classification of Insulating Materials (September 
(1954); European Developments in Dielectrics (August 1955). 


e The Design Annual is in handy file size, 8% x 11 inches and is attra 

tively bound with a heavy paper cover. It includes each article in complet: 
form with all original illustrations, tables and text. Single copy price is 
$3.00 on orders accompanied by remittance. Orders should be addressed to 
J. A. Campbell, Director Reader Service, The Gage Publishing Company 

1250 Sixth Avenue, New York 20,N_>Y 


continue to produce its electrical in- 
sulating resins, with its research facili- 
ties continuing to evaluate and develop 
new products. 


CG. M. Giannini G& Co., Inc., has added 
a new division to its present activities 
the Control Division, located at 969 
North La Brea Ave., Hollywood 38 
Calif. The new facility is part of a 
major step in the overall plan to build 
the company into an organization 
equipped to supply industry with com 
plete system pac kages. 


Soreng Products Corp., Schiller Park 
[ll., and A-P Controls Corp., Milwaukee 
Wis. have merged to form the newly 
created Controls Corporation of America 
The new company combines the facili 
ties and talents of two companies with 
combined 1955 sales of about $25,000 
000. Each company forming the new 
company will retain its individual 
identity and will continue to operate 
as a Division under its present name 
Manufacturing facilities of Controls 
Corp. comprise eight manufacturing 
plants in the United States, Canada 
and Europe with a total floor space 
of more than 500,000 sq ft. 


A new 10,000 sq-ft addition costing 
$250,000 equipped is being completed 
and put into operation by Techalloy 
Co., Inc., Rahns, Pa., manufacturer of 
wire, rod and strip. It is the fifth ex- 
pansion of the company in the past two 
years. The new facilities will triple 
anne aling capacity of stainless steel in 
sizes from ‘4 to 0.002 in. diam. 


In its greatest regional expansion 
program, International Business Machines 
Corp. is undertaking a multimillion dol 
lar expansion of its West Coast opera 
tions, including the construction of a 
new 13-story office building and data 
processing center in Los Angeles and 
the construction——now nearing comple 
tion -of a. six-story office building at 
Market and Front Streets in San 
Francisco. New manufacturing, en 
gineering and educational facilities will 
also be built during this vear at San 
Jose. Other West coast facilities now 
in operation or scheduled for early 
completion are located in Santa Monica 
and Portland 


Enlarged quarters in Pasadena pro- 
vide the Gyro Division of C. M. Giannini 
G Co., Inc., with the latest facilities 
for the independent design, development 
and manufacture of gyro instruments 
for aircraft and guided missiles. Cor- 
respondence should continue to be ad- 
dressed to the Corporate offices of 
G. M. Giannini & Co., Inc., 918 East 
Green St.. Pasadena, Calif. 
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QUALITY CONTROL CHART — MARCH 1954 to SEPT. 1955 


ELECTRICALTESTS "| emanate 
SHOW HF ROEVAR |, === 
MAGNET WIRE 
FAR EXCEEDS 7 


REQUIREMENTS 


THIS REPRODUCTION of a quality con- 


trol chart speaks for itself. Covering Roebling 


225% AVERAGE 
ABOVE SPECIFICATION 


routine inspection tests for the 15 months 


TEST VOLTAGE 


preceding September, 1955 it shows that the 
insulation of HF Roevar Magnet Wire has a 
dielectric strength ranging, on the average, 
from more than 200% to 600% higher than 
NEMA requirements. 

Roevar Magnet Wire insulation has every 
other important characteristic. It is tough — 
ideal for high speed winding. It bends freely 
without cracking or loosening from the con- 


ductor. It has maximum resistance to sol- 


600% AVERAGE 
ABOVE SPECIFICATION 


vents in treating varnishes and to all usual 
baking temperatures. 

The copper conductor is uniformly soft, 
insuring good winding characteristics. 

Send for full information...and specify 
Roevar Magnet Wire — today’s finest! 


40 35 30 25 20 15 10 


ROEBLING ELECTRICAL WIRES AND CABLES ARE AVAILABLE A.W... - SIZES 
WITH EITHER COPPER OR ALUMINUM CONDUCTORS 


JOHN A. ROEBLING'S SONS CORPORATION, TRENTON 2, M. J. emancHes: ATLANTA, 9234 AvVONAVE 


Ww. ROOSEVELT RO. + CINCINNAT!, 3263 FREDONIA AVE. «© CLEVELAND, 13226 LAKEWOOD HEIGHTS BLvO 
FISHER BLOG. + HOUSTON, 6216 NAVIGATION BLVO. + LOB ANGELES, 62340 £€. HARBOR GT 


* BOSTON, 11-18 BTILLING BT. « CHicGaaco,6ea6 
* CENVER, 4801 JACKEON GT. + DETROIT, is 


* NEW YORK, 19 MECTOR BY. + GOEBBA, TEXAS, 1920 €.3n0 
ST. © PHILADELPHIA, 230 VIN€ BT. «+ PITTS SURGH, 17223 HENRY WwW. OLIVER BLOG . BAW FRANCIEBCO, 1740 17TH @ 


’ ° Searrve soo 
'eTrave.s * TULSA, 321 NM. CHEVENNE BT. . EXPORT BALES OFFICE, 19 RECTOR GT.. MEW YORK 6,N.¥ (F 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVET 


$23 





Westinghouse 
Germanium 
Semitron 


rated at 250 amperes... 
no derating for 
parallel operation 


The Westinghouse germanium Semitron* rectifying cell, 
rated at 250 amperes, is ideally suited to electroplating, 
electrochemical, anodizing and other low-voltage 
applications. 

No derating is required for parallel operation. All pro 
duction units have a matched characteristic of forward 
voltage drop at the maximum operating peak current. 

The cell is water cooled. At recommended rate of flow 
of one gallon per minute, the maximum temperature rise 
of the water through one cell is #4° C 

Hermetic seal protects against atmospheric contami 
nation. 

Three voltage ratings are available now in production 
quantities ... 26 volts rms, a-c; 45 volts rms, a-c; and 


66 volts rms, a-c. Use coupon for more information. 


Important electrical data on production units 


250 ampere Vaxrimum 
66 volta a-c Varimum 
7 volt Peak for 
6500 ampere Peal 


LOOO ay ) oul 
40 pere Peak 


2400 mpere leak 


*'Trade-Mari 


Westinghouse Electric Corporation 
i} Goteway Center, P.O. Box 868 
Pittsburgh 30, Penna 


I'm interested in more information about Westinghouse germanium you CAN BE SURE...iF iTS 


— Westin ghouse 


$24 





Associations 


Theme of 
Conference 


Motor-Driven Appliances — 
Seventh Annual Appliance 
The four-session Seventh Annual Appli 
taking a 


proble ms of motor 


ince Technical Confe rence 1s 


its mayor theme the 
driven appliance x 
by the 


Sponsored subcommittee on 


domestic appliances of the American 
Institute of Electrical Engineers, the 
Conference will be held at the Wisecon 
sin Hotel. Milwaukee, May 14-15 
Typical of the papers to be presented 
oustical Problems in 
Appliances,” by G. | 
\. Zimmerman 


Other 


one on Ne 
Motor Driven 
Wolfert and S 


Klectrie Co 


General 
papers on the pro 
include “Household kleetric 
Dishwashers.” by T. H. Swisher, Hot 


prone Cio 


ram 


and “Fundamentals of a 
Combination Washer-Drver”” by J. G 
Westinghouse Klectric ¢ orp 
Knourek, Underwriters’ Labo 
“Lnder 
Pro 


Re quirements lotr 


| it olpse i 
Kk. M 


ratorie Tine will discuss 


writer Laboratories Ine Pest 
cedures and Listing 


Motor 


ile Desien 


Driven Appliances Appear 


Trends in’ Appliances 
subject of a by Brook 
Brooks 
Also on the 


ll berth con le 


is the paper 


Stevens Stevens \ssoctate 


program is a panel di 
t Procedures 


Motor-Driven 


ind Speeth 


ities fer 


\ppliances 


Aeronautical Electronics Conference 
Releases Technical Program 


beaturin i forum on means of acceler 


itin research ind development ol 


Kighth Na 
\; ronauth il 


reronautical electronics. the 


thonal ( 


onterence on 


bleetroni will have sessions devoted 


lo VMagnetic 


tor Carcunt 


(Lomponents 


semi 
conduc Testing and Test 
Pubes 


10n 


| quipment kleetror and Com 
\dditional se will be ce 


Semiconductor Caireunt Anal 


puters 
oted to 
i Pechnique Human Engineerin 

ind other area of technical interest 
Joint! ponsored by the Profe hona 
\eronauti il ind Navi i 

tronics and the Dayton 

of Radio | ngineer 

he ld il tiie 


Ohio Nia 


(Froup oon 
tional bles 
tion of the Tnstitute 
thie Cont nee will be 
Hotel Biltmore Da ton 
14-16 

| pical of the many 
ire New Ty pe 
for High Tempera 
\pplications by H. S 
Haines Bell lelephone 
Application ind Sele 
tion of Power Resistors.” by George M 


Ward klectric Co 


paper tev Tee 
presented 
lranstormers 
Airborne 

keder and A. B 


| aborator ies 


Power 


ture 


Stapleton Leonard 


READER INOUIRY SERVICE CARDS, PRECEDING 


Miniaturized 


Sealin 


\rmour 


ind Kvaluation of He 
lerminal by G. A. Forster 
foundation 

Dube Reliability 
sed by G. H. Gage 
in one of the 
tubes. kor his sub 
Rototest Labo 
New Testing 
Advancement of Ele 
tro-Mechanical Component Reliability 
idditional 


rivet 


Research 

‘Receiving Studies 
will be discus General 
Kleetric Co 
devoted to electron 


ject, W. H 


ratories, has 


Iwo Session 


(,rument 
“t lected 
Concepts tor the 


ure A 
Applic a 


boric Resistor 


\mong paper 


ramie Capacitors and Their 


tions by Nello Coda 
“Time Delay Relay Applica 
tions by John | Dietz Thomas \ 
kdison, Ine and Grounding and 
Bonding by A. G Burnd 


Engineering Co., In 


> 
Berbert 


RETMA Appoints Military 
Engineering Coordinator 


A military eng coordimator 
has been added to the tall of the 
Radio-Electronies-Television  Manutfac 
turers As Washington. He i 
Capt. Henry EF. Bernstein 


director of the 


neering 


sociation 
commanding 

Navy Elec 
it San Diego, Calif 


MA tall about 


ofheer and 
tronies Laboratory 
who will join the RI 
July | 

Capt who will 
i staff Military 
Division, will maintain close 


the Rk IMA 


with 


Bernstein 


otheer of the 


rye i 
Product 
liaison with 
engineering Department 


responsibility for 
IMA en 


militar 


mayor 
variou KI 


tivities concerning 


nating meenn 
equip 


ent He vill i} 
Deter 


ment and 
work 
ind militar ! 


Armed service obtain reliable 


Compan 
with the Department 
yineering problen te 
help the 
electronic product 

AIEE Sponsors Parley on Rubber, Plastics 


at Akron, April 9-10 
\ two-da 


gineering probl 

plastics industrie 

Via flower Hote 

9.10 Sponsor 

Rubber and PI 

General Indust ) wa t (lon 
of the An te of blec 


kngineer 


mriittes 
trical 

During the meeti nposmm 
be held on control inpsulatiot tan 
irdization yulato ind = dieleetri 
heating. and othe oblen 
The technical prog lure thie 
ik i New Con 


Industrial Control by P. S 


ram ine 
following paper (yp 


cept in 


BACK COVER 


APOLLO 


pre-finished metals 


stainless steel 

steel + copper 

brass «+ zinc 
aluminum 


READY FOR 
IMMEDIATE FABRICATION 


Here is the modern 
low-cost short cut to 
greater beauty for 
your product and 
increased economy 

for your manufacturing 


operations. 


APOLLO sheets, strips 
and coils...metallic, 
mechanical or 
enameled finishes 

. can lower your 
production costs up to 
50% compared to piece- 
plating and individual 


finishing methods. 


APOLLO'S high produ 
tion facilities are 
geared to cost econ 

omy to provide 

you the widest pos 

sible variety of finishes 
and surfaces for practically 


unlimited applications 


APOLLO P’re-Finished 
Metals are readily 
fabricated in accord 
ance with all sheet 
metal and machine 


hop practices 


Ask about our 
“drawing board to finished # 
7 


product” service +) 


a 
Request bulletin, 
How to Put the 


Pre-Finishing Touch 


¥ 


on Greater Profit! 


eee ae 


6678 S. OAK PARK AVE 
CHICAGO 38, ILL 





Noise Free 
A.C. Power! 


NEW CURTISS-WRIGHT 


DISTORTION ELIMINATING 
VOLTAGE REGULATOR 


@ Reduces typical power line distor- 
tion to less than 0.3% 


@ Furnishes 1.4 KVA of distortion-free 
power 


Electronically regulates 115 V out- 
put to +1% 
Recovery time less than 1/50 cycle 


Provides additional 4 KVA of + 1% 
electromechanically regulated 
power 


Electromechanical time constant 
only 0.6 seconds 

Electromechanical regulator, unlike 
usual magnetic voltage stabilizer, 


introduces no distortion or phase 
shift 


Here at last is the ideal solution to the 
disturbing problem of harmonics and 
low frequency noise appearing in 
115 V., 60 cps power sources. In one 
compact package, every laboratory 
can now obtain both 


1) distortion-free, regulated power 
when needed, and simultaneously 


’ 


) a large supply of eclectromechan- 
ically regulated power for applica- 
tions Where normal line distortion ts 
tolerable 


In addition to its general laboratory 
utility, this instrument is ideally suited 
for preventing instability and inac- 
curacy in a.c. computer system null- 
ing operations. Many other applica- 
tions. 230 V. model also available 
Immediate delivery. $1,689 f.0.b. 
Carlstadt, N. J. Write for details. 


Component & Instrument Departmeni 


AE a tA 


alendar of Meetings 


Apr. 5-6—Spevial Technical Con 
ference on Magneti 
co sponsored by 


on Magnet 


Amplifiers; 
AIEFE committee 
Amplifiers, the IRE 
Professional Group on Industrial 
Electronics and the ISA Central 
New York section, Hotel Syracuse 
Syracuse, N. Y 
Apr. 9-10 


trical 


Conference on Elec 
Engineering 
the Rubber and 


tries 


Problems in 
Plastics Indus 
AIEE 
Rubber and 


Mayflower 


sponsored by the 
Subcommitee on 
Plastics 
Hotel 


Industries 
Akron Ohio 


Apr. 10-12 Twelfth Annual 
Meeting and 1956 Metal Powder 
Show: Metal Powder Association 


Hotel Cleveland, Cleveland, Ohio 


Apr. 13-14-Tenth Annual Spring 
Pelevision Conference 


sponsored 
by the 


Cincinnati Section of the 
IR} Engineering Society of Cin 


cinnati Building, Cincinnati, Ohio 


Apr. 17-18 


| orum 


1956 Machine Tool 
We stinghouse 


Hotel Statler 


Ik lec tri 


Corp Buffalo 


N. ¥ 


Apr. 17-19 
Conterence on 


Relays 


gineering 


Fourth National 
Elec tromagnetic 
School of Electrical En 

Oklahoma Institute of 
Oklahoma 
Mechanical 
Okla 


Tec hnology ol the 
Agricultural and 
Colle ge, Stillwater 


Apr. 18-19 


tional 


First 
Industrial 


annual Na 
Research Con 


lerence ; sponsored by 


Armour 


Illinois 
Hotel 


Research Foundation of 


Institute of Technology, 


Sherman, Chicago 


Hanna, Westinghouse Electric Corp.; 
“Designing Safety into Electrical Con 
trols,” by Gregory DiCaudo 
lire & Rubber Co.; and “Controlling 
Fault Currents in Low Voltage Sys 
tems,” by William Deans, 1-T-E Circuit 


treaker Cao 
Other heard include 
“Silicone Rubber Motor Insulation,” by 


J. L. Kuehthau, Allis-Chalmers Manu 


Coodvyear 


papers to be 


Apr. 19-20—-Annual Meeting, En 
vironmental Equipment Institute, 
Sheraton Hotel, Chicago. 


May 1-3-—Electronic Components 
Symposium; sponsored by the 
Institute of Electrical 
Engineers, the Institute of Radio 
Engineers and other engineering 


American 


groups, with the active support of 
the U. S. Department of Defense 
and the National 
Standards, U. S. 


Bureau of 
Department of 
auditorium of the 
Department of 
Washington, DD. G. 


Commerce: 


I 5 Interior 


May 2-4 —-Annual North Eastern 
District Meeting of the American 
Institute of Electrical Engineers; 


Sheraton Hotel, Rochester, N. Y 


May 7-9 
Conditioning and 
Institute The 


Springs Va 


Annual Meeting, Air 
Refrigeration 


Homestead, Hot 


May 7-11 Spring Meeting; 
American Welding Society, Hotel 
Statler, Buffalo, N. Y 


May 14-16-——Fighth Annual Na- 
tional Conference on Aeronautica) 
Electronics; sponsored by the 
Dayton Chapter of the Institute 
of Radio Engineers and the Pro 
fessional Group of Aeronautical 
and Navigational Electronics of 
the IRE, Biltmore Hotel, Dayton, 
Ohio 


May 14-17—-Design Engineering 
Conference; sponsored by the 
ASME, Convention Hall, Phila 
delphia. To be held concurrently 
with the First Design Engineering 
Show 


facturing Co.; “Irradiated Polyethylene 
Motor Insulation,” by Dr. Henry L. Lee 
Epoxylite Corp. Also scheduled is a 
Symposium on Problems of Equipment 
Operating in Contaminated Atmosphere 
with E. L. Smith, Firestone Rubber Co 
serving as committee chairman. 

“Pros and Cons of Standardization” 
will be discussed by W. P. Curtis, Ford 
Motor Co., while “New Developments 
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[he utmost dependability under extremely 
severe service conditions is a requirement 
of glassware for aircraft applications. Ex- 
tensive experience in the design and manu 
facture of specialized glassware has enabled 
Kopp to develop many special designs that 
have proved more than a match for the 
exacting demands of aircraft service 

If you’re confronted with a vexing in- 
dustrial glass problem, let our engineering 
department help you find the most practical 
and economical solution. 


In our own shop, dies and moulds are Airport runway lens of extremely 
made, from Kopp engineering designs. complex design being tested for dis 


tribution and intensity of illumination 
a & 


Swissvale, Pennsylvania 


(INOUIRY SERVICE CAKDS 





JOLIET 
») WASHI 
6 0 
0 


f\ 


WORLD’S FOREMOST PRODUCERS 
OF ALL KINDS OF FLAT WASHERS 


JOLIET WROUGHT WASHER CO., JOLIET, ILLINOIS 


in Dielectric Heating” will be reviewed 


by W. H. Hickocek, Girdler ¢ orp 


Lubrication Engineers Plan Extensive 
Technical Coverage at Annual Meeting 


\ panel session, 48 technical papers 
ind a concurrent Lubrication Engineer 
ing course will comprise the 22 tech 
nical sessions scheduled for the llth 
Annual Meeting & Exhibit) of — the 
Socrely ol Lubrication | nyeineer 
scheduled for April 4-6. William Penn 
Hotel, Pittsburgh 

Typical technical sessions will deal 
with industrial gear lubrication: metal 
working lubricant: effects of environ 
mental factors on the lubricant: and 
urface phenomena in lubrication. Other 
sessions will be devoted to rolling con 
tact bearings: boundry lubrication: and 
studies in viscosity 

Nonmembers of the Society are in 
vited to register and participate in the 
technical and educational sessions of 
the meeting. Complete information may 
be obtained from the American Society 
of Lubrication kngineers 84 | 
Randolph St.. Chicago 1, 11 


Air Moving and Conditioning Makers 
Form New Association 


The Air Moving and Conditioning As 
sociation, Inc, has been newly organized 
in Chicago by 46 manufacturers of ai 
moving and conditioning devices, in 
cluding fan products. units combining 
fans and extended heating and ar cool 
ing surfaces. and related products 

Purpose of the new association is to 
promote the science and art of engineet 
ing as related to air moving and condi 
tioning devices, as well as to perfect 
methods for testing such devices for 
performance. Other functions relate to 
the problems in) manufacturing, en 
vineering, safety and other industrial 
problems 

Representing a wide range of prod 
ucts, the association functions through 
its six Products Divisions 

Association headquarters are located 
at 2159 Guardian Bldg... Detroit 26 
Mich. under the direction of L. O 


Monroe. executive vice president 


Die Casting Institute to Offer New 
Service to Industry 


lo improve technical services offered by 
the job shop die casters to industry, a 
new field representative program has 
just been started by the American Die 
Casting Institute national association 
of job shop die casters 

According to David Laine, secretatrs 
of the ADCI, field representatives, each 
of whom is a recognized authority on 
dit casting will implement the in 
stitute’s continuing programs in each 
region 

These programs include the Die 


Casting Research Foundation, an or 
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CAPACITORS by General Electric 


MICRO-MINIATURE 


equip nt 


TANTALYTIC 
miniaturized electron electron equipment re 
walkie-talkies, size, low 
transistorized 
Ratings |-8 ul at 4 
at &v.d 0.1 uf at 20 v. d-« 


to 200 


quiring smal 
shelf 


etche 


ng ids, 


leakage 
temper 


current, long 
paging systems Ideal for wide 

d-c, 1 uf foil, and polar or 
Tolerance — () for a-c or d-« 
Temp. range 20 to +50° C Tolerance * 20), 
BULLETIN GEA.-6065 +75 15+ 


iture range. Plain or 
assemb non-polar types, suital 


Ratings 0.25 80 ul, 3 
plain foil l 
90°, 15 s()' tcl} { 


C. BULLE 


foil). Temp. range o +85 


rIN GEC 808 


PERMAFIL-IMPREGNATED 
Designed to meet requirements of MIL-C 
25A, characteristic K specifications, and are 
suitable for high-temperature 


STANDARD COMMERCIAL 


filters, 

luminous-tube transformer indu 
trial control. Ratings dual rated units (a-« 
Ratings 0.05—1 uf at 400 v. d-c. Tolerance 93 d-c) rated at 0.01 0 uf, at 236-660 v. a 

10% Temp. range 5565 to +125° C 400-1500 v. d-c. Single rated 

BULLETIN GEC-811 available. Tolerance *10°,. Temp. 
BULLETIN GE(¢ 


For motors, 
ment, 


communication equip 


operation 
units als 


range 


5 to 85° C R09 


ENERGY STORAGE 


sg 
n high magnetu 


NETWORK 
aircralt, 


For 


ment 


fields and high 
arc discharge. Ratings: may be built 
as 2000 -oules | watt-seconds 


BULLETIN GEC 


guided missiles, 


radar equ 
Ratings: ification 
Toler- Temp. range 5 to 125° C, or 


1357 specifications. BULLETIN GEA-4996 


built to ser spe 


NOTE: All capacitance tolerances are given at an 


Progress /s Our Most /mportant Product 


GENERAL @@ ELECTRIC 


METAL-CLAD TUBULAR (Permafil impregnated) 

For d- under 

perating conditions is required (militar: 
I equipment). Ratings 0.001 —1 ul 

it 100, 200, 300, 400 and 600 

(Can be 


uses where reliability severe 


vorking v. d-« 
ipphed to a-c circuits with adequate 
derating.) Telerances ’, 10, or *& 20%, 
Temp. range 5 to 125° C. BULLETIN 
GEC.-98 


DRAWN-OVAL 


For air conditioning and refrigeration equip 
ballasts, 


sitage stabilizers 


nent, fluorescent 


lamp business 


ic hines, ve Single or dua 
20 ul at 246-660 


40 te 


ection types. Ratings | 
ic. Tolerance *10',. Temp 


BULLETIN GEA 


ademark of Gener Ele 


range 


mpany 


SEND COUPON BELOW for complete in 


formation about G-E capacitors 


General Electric Co 
Section@ 442-25 
Schenectady 5, N. Y 


Please send me capacitor bulletins 


checked below 


GEA-4996 
GEA-5777 
GEA-6065 
GEC-808 


Name 
Position 
Company 
Address 


City 





ganization which sponsors research 
leading to the improvement and broad- 
ening of the die casting process; the 
Certified Zine Alloy Plan, a licensed 
certification program which assures die 
casting customers of consistently high 
quality zinc die castings; and the Prod 
uct Standards Program, a service that 
gives designers and engineers engineer 
ing information on requirements of die 
casting production practice. 

With a new high of 104 member 
companies, American Die Casting In- 
stitute members produce over 80 per 
cent of all die castings made for sale 
in the United States. 


MPA Releases Program for Twelfth 
Annual Meeting 


The Metal Powder Association has an 


nounced the complete program for its 
I'welfth Annual Meeting, to be held in 
Cleveland at the Hotel Cleveland, April 
10-12. Augmenting the technical ses 
sions will be the 1956 Metal Powder 


Show. where powder producers, parts 


fabricators and equipment manufa 
turers will show their products 
Among the papers to be delivered are 
“Age-Hardenable Brass Powder Alloys 
by E \ Anderson and kK H. Renn 
hack, The New Jersey Zine Co.; “The 
Use of Sintered Parts in IBM Prod 
ucts,” Athan Stosuy, International! 
Business Machines Corp.; and “Re 
placement of Castings by Powder Metal 
lurgy.” by T. L. Robinson, Powdereraft 
Corp 
Additional papers include: “Powde: 
Metallurgy in the Electrical and Ele« 
tronics Industries,” by A. S. Doty, P 
R. Mallory & Co., Ine.; “Applications 
. of Ferrite and lron Powder Electroni« 
@ Springs and wireforms take on some pretty queer shapes ia Be Be ieee Es. ileal 
at times. They’re designed that way to do unusual jobs. Nici Ceili: gull Wi Maaie 
However, many springs are unnecessarily complex in design Powder Metallurgy Products,” by J. P 
they may do the job, but they cost too much. Here’s a good Lyle Jr., Aluminum Company of Amer 
suggestion: = 
644.2 »” . . . The Meeting is open to the public 
When you have an unusual or “tricky” spring application i a ai, A as 
let Lewis Engineers work with you. They have a wealth ees tlle Ol otall Wien Ramncheiinn: Mie 
of experience to offer in helping you find the simplest, lowest Lexington Ave., New York 17, N.Y 
cost answer to your spring problem. 
Lewis engineering experience is just one of the many Mervin S. Coover Nominated AIEE 
a ; ° 1956-57 President 
“extras’’ you get when you make Lewis your source for springs. 
Whether it’s help in spring design, packaging springs for At_ the opening general session of 
i : : : . the Winter Meeting of the American 
efficient assembly line handling, or simply a case of getting See a ee Me Bee 
top quality springs at competitive prices—call on Lewis . « 


January 30, at the Hotel Statler, New 


springs and wireforms are our business. York, Mervin S. Coover was nominated 


for the 1956-57 presidency of the In 


LEWIS SPRING & MANUFACTURING COMPANY stitute. Prof. Coover r head of the oo 
2646 W. North Avenue, Chicago 47, Illinois Ot SAO SAPO, Seen 


State University, Ames, lowa. 


Among the five vice presidents nomi 


nated were: Donald E. Garr, General 
Pom £m 63 OS we 


Electric Co Leland | Stone, General 


y ia FE i a G & I lectric Co and Jame . H Foote 


Commonwealth Services, Ine. 
The AILEE which now has more 
The finest light springs and wiretorms of every type and material than 49,000 members, will ballot by 
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Be sure the rotary stepping 
switches YOU use have 


this ‘‘free-floating’’ pawl 


Automatic Electric Rotary Stepping Switches 
* cc . 
insure bind-free operation 


Look at the pawl in the small illustration above. Automatic 
Electric’s Type 44 and 45 rotary stepping switches can’t 
bind. Automatic Electric has eliminated the old-style pawl 
stop block that jammed the pawl and caused binding. 
Instead, Automatic Electric uses a unique “‘free-floating”’ 
pawl, and a set of stopping teeth on the end of the arm- 
ature. These teeth engage the ratchet wheel smoothly, 
without jarring or jamming. They stop the wiper as- 
sembly positively, and position it exactly right on the 
bank contacts. 


Automatic Electric offers many exclusive advantages 
over older type rotary stepping switches: 


« Pawl breakage is eliminated 


¢ Re-adjustment of armature stroke is never required 

e« There’s no possibility of pawl binding, even at very 

low temperatures 

¢ There’s no possibility of double-stepping or overthrow 

No wonder more and more design engineers are choos 
ing Automatic Electric rotary stepping switches! 

Plan now to use the Automatic Electric Type 44 or 
Type 45 rotary stepping switch in your products. 

For complete information, write for Circular 1698 
Address Automatic Electric Sales Corporation, 1033 West 
Van Buren Street (HAymarket 1-4300), Chicago 7, Ill 
In Canada: Automatic Electric Sales (Canada) Ltd., 
Toronto. Offices in principal cities. 


CPG ccm 
: Pioneers in automatic sonra SS) 


Originators of the dial telephone + 


CARD PRECEDING BACK COVES 





Custom-made 


COILS 


covering a 
complete range 


,. 


. 


< 


e 
lonte is your dependable 


source of supply for all types of coils for 
vital industrial and special applications 


built to YOUR requirements 


Only the fir 


est materials are used, sub 
ject to your close inspection. All coils are 
vocuum impregnated and made to close 


tolerances Send your specifications for 


prompt quotation 


PAPER SECTION FORM WOUND 
LAYER BOBBIN 
PRECISION WINDING 


HIGH TEMPERATURE COILS 


Stonite 


COIL CORPORATION 


ROUTE YARDVILLE, NEW JERSEY 


EXport 4.5949 


the nominations. The result- 
imnounced at the Summer and 
General Meeting of the Institute 
Francisco, June 25 
Professor Coover, long ae i the 
AIEEE. received hi 
from Rey 


1914 


Dates Set for Annual RPI Technical 
Writing Sessions 


pulhoritye 

vy the special 

uth Annual Tech 
Writing istil o be cor 


Rensselaer 


ducted 

lristitute 

a from June »>b i stall 
ohit trom the li tittite faculty 

| 00) representative of 100 

e compante have attended previou 

™~ bev Lhe filet ive Vionda 

brida 


hop testin i designed to bring eX 


through 


emimar of lecture ind work 


rl ruidance len theese wie per yvins 
techinteal writin iT Petrsinve ind oan 
lusts i well a lo those now inmo«o 
newly enter technical riting field 

The Technical Writer lnstitute is or 
mized under the RPI Cooperative and 
Extension Group 


Northeastern District Engineers to 
Convene May 2-4 


Kleetrical engineer from the New 
bngland states and New York State will 
convene in Rochester, N.Y May 2-4 in 
Hotel, for the annual 
North Eastern District Meeting of the 
Klectrical En 


the Sheraton 
American Institute of 
Vitieet 

More than LOO enyvinees We expected 
te ittend = the parley which will ou 
clude 13 technical se ons covering the 
latest idvanes m0 transistor 
miihbeation 


instrumentation 


tron 


Zinc Institute Releases Color Film on 


Corrosion Control 


New LlO-mm ound and color motion 
J/ine Controls Corrosiors tell 


how Jithe im oa role al protector cor 


picture 


trols corrosion to lengthen lite 


ind to 
ive maintenanes ind re placement 

cst 
Having i running time otf about ) 
nin, the film present i demonstration 
ot the general mechanism of corrosion 
ind shows how zine controls it. Use of 
imimation and color demonstrates how 


tion lw 


Jit Thine control corrosion of 
row ind teel bey 
ind by affording galvanic protection, It 


method for 


wthing as a barrier 
thie explain coating steel 
tock of product 
mio held ot 

vited part 
Produced by merican Zine In 
60 4 rT New York 


howing il 


with zi ind surves 


usetulne tor ime 


PRECISION yl 


MODEL 


GIVES YOU WHAT YOU WANTED 
IN A 


HIGH SENSITIVITY 
MULTI-RANGE TEST SET 


20,000 OHMS PER VOLT D.C 
5,000 OHMS PER VOLT A.C 


The ‘120’ gives you... 


7 MORE RANGES 

J AN EXTRA-LOW RESISTANCE RANGE 

v7 AN EXTRA-LOW VOLTAGE RANGE 

/ AN EXTENDED LOW CURRENT RANGE 

7 A LARGER METER SCALE FACE 

¥ SIMPLE, POSITIVE RANGE SELECTION 
¥ POSITIVE CONTACT JACKS and PLUGS 


Compare These Wide Spread Ranges 
and Special Features: 


w& 6 DC VOLTAGE RANGES: 20,000 ohms per voit 


& 8 AC VOLTAGE RANGES: 5,000 ohms per volt 
0-1.2-3-12-60-300-600-1200-6000 voits. 


% 8 AC OUTPUT RANGES: same as AC volt ranges 
Built-in 600 volt blocking capacitor. 


% 7 DC CURRENT RANGES: 
0-60-300 Microamperes. 0-1.2-12-120-600 Ma 
0-12 Amperes 


& 5 RESISTANCE RANGES: self-contained. 
0-200-2000-200,000 ohms. 0-2-20 megohms 


& 8 DECIBEL RANGES: —20 DB to +7708 
0 0B 1 Milliwatt, 600 ohms. 


we EXTRA LARGE 514” RUGGED ‘PACE’ METER: 
40 microamperes sensitivity, 2% accuracy. 


% 1% MULTIPLIERS and SHUNTS: 
Wire-wound and deposited film types. 


x TWO JACKS SERVE ALL STANDARD RANGES: 
Separately identified and isolated jacks 
provide for extra high ranges. 


& “TRANSIT” SAFETY POSITION on range selector 
protects meter during transport and storage. 


% CUSTOM-MOLDED PHENOLIC CASE and PANEL: 
Compact, laboratory styled instrument. 


MODEL 120...complete with internal ohmmeter 
batteries, banana-plug test leads and detailed 
operating manual. Overall case dimensions. 
5% x7x 3" Net Price $39.95 


PRE v ISION Se ee 


70.3) 84th Street, Glendale 27, tL. |. NY 
Export: 458 Broodwoy, New York 13, U. S.A 


Coneda: Atias RadieCorp., Ltd. 50 Wingold Ave., Toronto 10 





POPULATION 


GROSS NATIONAL PRODUCT 


NEW HOUSING 


STAINLESS STEEL 
INGOT PRODUCTION 


Can you grow 
with your markets? 


As the national economy con- 
tinues to expand so also will your 
markets. For you to grow with these 
markets there must be a correspond- 
ing increase in your supply of raw 
material. Right now, as in the case 
of stainless steel, this presents a 
problem. 

If stainless steel sheet plays an im- 
portant part in the manufacture of 
your product, you are more than 
likely accustomed to specifying 
Type 302, 18-8 chrome nickel grade. 
Due to government stockpiling of 
critical and strategic nickel, this par- 
ticular grade is not as readily avail- 
able as before and no immediate 
increase in supply can be expected. 
How then, if you are to increase 
your participation in this growth, 
can you overcome your problem? 


THERE IS A WAY—another grade 
of stainless, namely Type 430, is 
readily available. Since it is a straight 
chromium stainless, it is not affected 
by the nickel shortage. Type 430 is 
by no means new and untried as it 
has been used extensively in strip 
form by the automotive and other 
industries, Over 30% of all stainless 
made in this country is the non- 
nickel bearing Type 430 produced 
primarily as strip and not as sheet. 

Beside availability, the substantial 
savings in base price between 430 
and the 18-8 grade is also of signifi- 
cant importance in these days of 
high prices. The amount you are 
presently spending for your stainless 
steel supply will buy considerably 
more stainless in the 430 grade, par- 
ticularly in our MicroRold sheets. 


Washington Steel 
Corpora lion 


4-S WOODLAND AVE., WASHINGTON, PA. 


READ! 


When applied properly in appli- 
cations where extreme corrosion re- 
sistance is not a factor, Type 430 has 
all the desired qualities of beauty, 
strength, corrosion resistance, long 
life and low maintenance. The steel 
industry estimates that 50% of all 
stainless steel sheet applications 
could satisfactorily use Type 430 as 
an economical and practical mate- 
rial. If the product is cleaned regu- 
larly 430 stainless can be used in any 
application. Why don’t you investi- 
gate the possibilities of Type 430 for 
your product? 


Send for your copy, “Care 
and Use of 430 Stainless” 





all kinds of “specials” 


est ra ae? 


are “standards”?! with 


PN 


ELECTRONIC COMPONENTS 


CHECK THIS LIST 
[} Anode Connectors C7] Tube Sockets 


e Test Point Receptacles C) Lugs ... Brackets . . . Contacts 


C) Terminal Strips C) Printed Circuit Wiring 
. +» also Custom Moldings and Laminating . . . Stampings 


The complete line of MANDEXx Electronic Compo 
nents is so big and broad ...chances are you can get 
what you want with no delay for tool and die work 
Costs to you are a lot lower this way . . . an important 


consideration when you’re next in the market for 
products such as these 


Affiliate, P. R. Mallory & Co., Inc., Indianapolis 


SEND TODAY tor pose tre covy ot 


new 60-page MANDEX Illustrated Catalog .. . 
real ‘‘gold mine” of valuable data and 10 ne 


| 4 eam 
ee CLIP COUPON AND MAIL! 
- ial actaai es a 


MANDEX MANUFACTURING COMPANY, INC. 
2610 West 16th Street « Chicago 8, Illinois 


Gentlemen: Please send me my free copy of your new Catalog 


NAME 
FIRM 
ADDRESS 
city 


icant ae = = = = = = 


i 
i 
i 
§ 
i 
; 
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i 
i 
i 
i 
i 
i 
i 
i 
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Standards 


Magnesium Alloy Nomenclature and 
Temper Designation 

The Magnesium Association has issued 
a 12-page pamphlet entitled, “Magne 
sium Base Alloys, Alloy Nomenclature 
and Temper Designation.” The booklet 
represents “an effort to arrive at 
common system of alloy dealer 
tions. 

The booklet points out that, afte: 
considering the advantages offered by 
a single nomenclature system over a 
variety of trade names and companys 
designations, the Technical Committee 
of the Magnesium Association officially 
adopted the ASTM. system of alloy 
nomenclature and temper designation 
for light metals and alloys. 

Alloy nomenclature is covered by 
ASTM $ Specification B275-53T, Codi 
fication of Light Metals and Alloys 
Cast and Wrought; Temper Designa 
tions, by ASTM Specification B296-541 
Temper Designation of Light Metals 
and Alloys, Cast and Wrought. 

Also included in the pamphlet is a 
table of magnesium and magnesiun 
alloys providing a complete breakdow: 
of alloy and temper designations and 
the specification identification — for 
ASTM, Federal or Military, AMS. SAI 
and individual company nomenclatures 
used prior to the adoption of the stand 
ard nomenclatures 

Copies of the booklet may be obtained 
without cost from The Magnesium As 
sociation 122 E. 42nd St., New York 17 


Summary of Registered Crystal Diodes 
“Summary of Registered Crystal Di 
odes” was prepared by the RETMA 
Engineering Department from registered 
specifications supplied to JETEC by 
the manufacturer of each crystal type 
It is designed as a reference for those 
crystal diodes which have been regis- 
tered, but does not contain complete 
registration details 

Copies of the pamphlet, designated 
JETEC Publication No. 3A, are avail 
able at $1.00 each through the RETMA 
Engineering Department, 11 W. 42nd 
St.. New York 36. N. Y 


Postcard return cards are pro 
ided on page 231 as a conveni 
ence to the reader in obtaining 
further information on 


New Components and Materials 
Literature for the Design Engineer 
Feature Article Reprints 
Advertised Products 


EEE 
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JACK OF ALL TRADES...AND MASTER OF EACH! 


WILCOTROL SERIES G 


Here is a versatile new thermostat for both heating and 
cooling applications... higher rated for new heavy-duty ap- 
pliances and medium industrial requirements. Interchange- 
able with former Model F, the new Series G provides for 
differential factory adjusted to customer’s specification, 
simplified calibration adjustment, and a contact mechanism 
not affected by vibration. 


Other new features include screw type or quick connect 
terminals, Positive Off Position-Type G-1 (heater load). 
“Constant cool” position optional on Type G-2 (cooler load) . 
Universal mounting bracket, and terminal cover where re- 
quired. For full information on the new Series G, contact 
The Wilcolator Co., 1001 Newark Ave., Elizabeth, N. J. 


Canadian plant: Mimico, Toronto, Canada. 


SPECIFICATIONS: 


Standard temperature range: 40°F Minimum, 550° F Maximum 
Special temperature ranges: to customer's requirements 
Type G-1; Contacts open on temperature rise 


NOUIRY SERVICE CARKD® VKECREDING BACK COVETF 


Type G-2; Contacts close on temperature rise 
Switch Mechanism: Single pole, double break, snap action 


Contact Rating: Type G-1 30 Amp. 125 and 250 volts—A¢ 


non. 
inductive load 


Motor Ratings: Type G-2 
VOLTS 
120 AC 


208 AC 
240 AC 


RUNNING CURRENT 
14 AMP 


LOCKED ROTOR 
60 AMP 

14 AMP 60 AMP 

14 AMP 60 AMP 


Both motor and non-inductive ratings Underwriters listed and 
approved. 


Movnting: Back of panel or in enclosure 


Terminals: Screw Type, AMP or Arkles. Standard shaft size— 
V4” flatted to .156”. Length to customer’s specification. 


Willa 





WISH | HAD ORDERED 
FROM GARRETT 


They never let you down on deliver- 
ies when you have to keep produc- 
tion going full speed 

You get what you order when you 
order it from Garrett. No waiting 
for late shipments. You can't beat 
Garrett service. No worries about 
Garrett quality. Every Garrett 
washer, hose clamp, stamping or as 


the peak of 
assured by 


sembly is right up to 
juality. High quality is 
Garrett's “statistical quality control” 
ystem 

Next time no more headaches for 
me. I'll order from Garrett. Why don't 


do the same when you need 


LOCK WASHERS 

FLAT WASHERS 

HOSE CLAMPS 
STAMPINGS 


Manufactured by 


GEORGE K. GARRETT CO., Inc. 
Philadelphia 34, Pa. 


OF PHILADELPHIA 


Manufacturer’s 
Publications 


MINIATURIZATION 


miniaturization to industrial and con 


Applic a4lion ol 


umes product design 1 the 


book le t 


subject of 
i 20-page pointing out how 
eemingly minor reductions and dimen 

it i product can produce sub 
tantial savings in weight and volume 
hor ex imple cut in dimensions of only 


iv) per cent reduce the volume by 2 


a dimensional reduction of 25 


per cent 
per cent can shrink weight in size by 

per cent. Other reductions can be 
vorked out on the chart included in the 
hook bet discussed 
ine Mathematics of Miniaturization 
Data for 
Materials for 


VMiniaturization, Case histories are used 
of the book 


Among the subjects 


Designing for Miniaturization 


Viniaturization and 


fey proud vagy Une text, ¢ copie 
lel ma he obtamed b writing on com 
pan letterhead to Standard Pressed 


steel Co. Box 901. Jenkintown, Pa 


INTERCHANGEABILITY DIRECTORY 
FOR NON-RECEIVING TUBES 
booklet RCA Interel 


clot aot 


lO-page 
iweability Di 
rr Industrial Type hlectron 
Vuln list ‘00 type designations of 
”% diflerent manulacturer irranged in 
ilyoluatoe ‘ iumerical eqiuence how 
Direct Re placement | yy 
yee hichever 4 ivailable 
ed korm Number 11)-1020A thie 
pouwel todo 
thyrathron 
indo many other 
i directors 

shich tf obtamed 
om Commercial Engineer 


Division, Harrison, N. J 


MICA ELECTRICAL INSULATION MA- 
TERIAL—fntitled \ Progre 
(,-I Mica Mat 


lice deseribes the early history and 


Report 


full-color sound 


uses of mica for electrical insulation 


One section of the film is devoted to 


a step-by-step description of mica mat 
production, Also shown are the results 
of tests and applications of such mica 
mat products as tapes and wrappers 


segment plate and fabricated segments 


3 Relay Types 
by FILTORS,!Nc 


Now a Leader in the 
Sub-Miniature Relay Field 
eeeeeeeeeeeeeeeeeeeeeeeece 
NEW—DPDT SUB-MINIATURE 


Actual Siz 
Engineered for critical 
Airborne and Guided 
Missile Applications 


TYPE: M26FC6 
CONTACT RATING 
2 A. Re at 2¢ vd 
r it5 vae 
Dia 635 
Mtg. Cirs 875 
Shock ” G 
Vibration: 10 G at 
to 2000 cps 
Amb Temp 65°C te 
125°C 
Weight: 1.3 oz 


NEW-LATCHING | susB-MINIATURE 


Magnetically Held— 6PDT 


Electrically Reset 


UNBELIEVABLY SMALL 
FOR A 

LATCHING 

RELAY 


TYPE: L26F18 
CONTACT RATING 

A. Res. at 26.5 

vide or 115 vas 
Mig. Ctrs 

| 406 
Shock 0G 


Actual Size 


Vib 10 G a 
» 500 eps 

Amb. Temp 4 
to 125°¢ 

(Also available in 
2P DT and 4P DT 

Weight: 3.3 oz 


SUB-MINIATURE 4PDT 


The Smallest <ugpaedaans 
Hermetically-Sealed 

4PDT Relay 

Available Today 


TYPE: 26SR12 
Mtg. Citrs 
1.406 ~ 

Shock OG 
Vib 10 G at 

to 500 cps 
Amb. Temp 

65 Ct 

ta { 
Weight: 2.6 


MIL SPECIFICATIONS 
All Made to MIL-R-5757B and MIL-R-25018 
USAF 


DRY CIRCUIT RELAYS AVAILABLE 
IN PRODUCTION QUANTITIES 


Write Today For New Catalog Listing 
Sales & Engineering Office Nearest You 


FILTORS, INC. 


30 Sagamore Hill Drive 
Port Washington, L.I., N.Y 


Canadian Office 


MJS ELECTRONIC SALES, LTD 
PO. Box 240, Ajax, Ontario 
Tel.: EMpire 8-3806 
Export Office 
MAURICE |. PARISIER G CO 
1860 Broadway, New York 23, N.Y 
Cable Address 
MIPARISIER NEW YORK 
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rated at 3 and 4 watts at 70C Ambient Temperature 


A new and important addition to the Allen-Bradley 
line of radio, electronic, and television compo 
nents are these Types GM and HM copper clad 
Bradleyunits, each fitted with a heavily tinned cop 


40C ambient temperature, the ratings are 4 and 
watts, respectively. However, if these copper clad 
Bradleyunits are suspended by their leads without 


being bolted to a metal panel, their respective rat 


ALLEN-BRADLEY COPPER CLAD MOLDED RESISTORS 


per clamp. These new resistors are designed to be ings are 1 and 2 watts 
attached to a metal panel or chassis with rivets, 
bolts, or self-tapping screws. If attached to a metal 
panel four inches square and 0.050 in. thick at an the color-code bands are plainly visible. Type GM 
ambient temperature of 70C, the maximum continu Bradleyunits are available in all RETMA values fron 
ous wattage rating of the Type GM Bradleyunit 2.7 to 22 megohms and Type HM Bradleyunit: 
is 3 watts; the Type HM Bradleyunit is 4 watts. At from 10 ohms to 22 megohms 


The copper clamp does not completely encircle 


the Bradleyunit, thus leaving a slot through whict 


Allen-Bradley Co., 1309 S. First St., Milwaukee 4, Wis. «+ In Canada Allen-Bradley Canada Limited, Gait, Ont 


OTHER QUALITY COMPONENTS FOR RADIO, TV & ELECTRONIC APPLICATIONS 


@O%e ° 


BRADLEYUNITS 


BRADLEYOMETERS 
Y%,1,2,3 & 4 WATT 


CERAMIC CAPACITORS 
Y, & 2 WATT 


0.00001 to 0.022 MFD 


ALLEN-BRADLEY 


ELECTRONIC 


FERRITE COMPONENTS 
HIGH EFFICIENCY 


RADIO, 


READER INOULIRY 


AND TELEVISION COMPONENTS 


$37 





and other products. Further information 
on the availability of the film may be 
BUILDING BLOCKS obtained from General Electric Co., 

Laminated and Insulating Products De- 
partment, Section NR-1, Coshocton, 


for Accurate Springs Ohio. 


Book 
Reviews 


ASTM Standards on Plastics, 1955 Edi- 
tion, published by the American So 
ciety for Testing Materials, 1916 Race 
St., Philadelphia 3. 790 pp, 6x9 in., 
paper-bound. $5.75. 








Substantial revisions are included in 
this new edition of the ASTM standards 
and tentative specifications, methods of 
| analysis, methods of physical testing, 
recommended practices, and defini- 
tions of terms pertaining to plastics 
Four new specifications are included 
and 41 have been revised, reaffirmed or 
advanced from the tentative to the 
standard status 
jt is interesting to note that these 
standards reflect the combined experi- 
ence of a large number of producers and 
consumers of plastics as well as many, 
such as university people and others 
from government bureaus, who have a 
general interest. This producer-con- 
sumer relationship is an established 
procedure in ASTM committees. It has 
been largely responsible for the develop- 
ment of standards on a realistic basis, 
both for research development and pro- 


duction purposes 


Hydraulic and Pneumatic Power for Pro- 
duction, by Harry L. Stewart. The > 
Industrial Press, 93 Worth St., New 
York 13. 416 pp., 6 x 9 in. $8.50 

Aimed at the machine tool industry, 

this book is an easy-to-read introduction 





Conventional, accepted standards of man- 
ufacturing springs are a building block at 


Accurate Springs. So are skill, craftsmanship, to the use of oil and air for manual 
experience, quality control—and imagination! and automatic operation of production 
It all adds up to a better spring, at lower cost, machinery. Starting with a general 


held to closer tolerances for YOU. discussion of fluid mediums, the author 
develops component by component the 

basic circuits for operation, control and 
safety. Covered are: Pumps, filter units, 
purifiers, accumulators, piping, valves, 
cylinders, intensifiers, hydraulic motors. 
~ heat exchangers and the various types 
of control—manual, pneumatic and elec- 


» ; 
COMRALC j trical--with photographs, drawings and 


“s. ig ‘ « » -eentative > 
VVYYVYVY YANN ARAYA diagrams of representative types of fluid 


Ray J ata power equipment commercially avail- 
r vr ™ ACCURATE SPRING MFG. CO. able While primarily written for ma- 
3817 West Lake Street chine tool users, the book is flavored 

Chicago 24, Illinois with practical design hints of particular 





interest to production machinery de- 
SPRINGS © WI£IREFORMS e STAMPINGS signers just entering this field 
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HOW MANY 
POSITIONING: 
PROBLEMS 


FOR YOU? 


Frankly, we don’t know. Almost daily we hear of 
some new application that never occurred to 
us. But we do know this: electronics engineers 
are achieving the “impossible” with Saginaw 
ball /bearing Serews and Splines, particularly 


these miniature sizes, from 1!» to 3 inches long. 






CHECK THESE UNPRECEDENTED PERFORMANCE ADVANTAGES: 


Saginaw ball/bearing SCREWS 





Nut glides on steel balle 








epiral “tunnel” formed by 
concave threads in both 
serew and mating nut. 


starting promt, form 
closed circuit’ thro 





At end of trip. one o 


ugh 
which balls recirculate. 


UP TO 5 TIMES MORE EFFICIENT 


Up to 95°, efficiency guaranteed in transforming rotary 
to linear motion; over 80°, efficiency, linear to rotary 
Require less than 1/5 ae much torque as conventional 


Acme screws for equal output. 


SAVE SPACE, WEIGHT, POWER 


Permit much eamaller, lighter motors and auxiliary 
equipment, Saginaw b/b Serews have been built from 
I inches to 39)» feet in length 


PRECISE POSITIONING AND SYNCHRONIZING 


Machine-ground types provide precision control withia 
fractional thousandths of an inch, plus perfect ey nehro 
nization of two or more movement 


OPERATE IN VERY ADVERSE ENVIRONMENTS 


Saginaw b/b Serew have been designed and built to 
operate from »” to 900" Bb. bven if lubrication 
faile or cannot be originally peovided, the will «tall 


function with remarkable efloen 


LONG, DEPENDABLE SERVICE LIFE 


Accurately predictable life engin cored to design requir 
ments. Special Gothic are a groove design and multiple 
circuits assure iapendabhe pe slatmisial 


ue oy 


6... 





Screws & Splines 


READER INQUIRY SERVICk CARDS, PRECEDING 


BACK COVES 


Saginaw bali/bearing SPLINES 


. he Saginawb/b Spline radi 
Like stripes on a barber more tubular guides lead cally inereases the efhieieney 
pole, the balls travel to balle diagon back of transmitting of restrain 
wardend of nut through across outside of nut to tog high torque loads. Ia 


ing stead of sliding against each 
other, the mating surface 


glide on rolling balls 


Phe «teel balle recireulate 
in closed cireuite formed by 
mating longitudinal race 
ways spaced around the cir 
umference of both inner 
and outer eplines, Guides re 
turn balls to starting point 





40 TIMES LOWER FRICTION COEFFICIENT 
THAN ORDINARY SLIDING SPLINES 


By applying the same basic gliding ball principle 
pioneered by Saginaw in the ball/bearing screw 
thie revolutionary new kind of spline makes prac 
tical new engineering designs never before possible 








TRANSMIT OR RESTRAIN HIGH TORQUE 
LOADS FAR MORE EFFICIENTLY 
application where columeo length must change 


roder torque load. the Saginaw b/b Spline offer 
precedented freedom from sliding spline restrict 


Clan be fitted with integral gears, clutch dogs, bear 
taper , eut it att ' 
th eleets hydraul j stat 





WIDE RANGE OF SIZES AND TYPES 


Saginaw b/b Splines have been deeigned from 
nehes to 9 feet in length, and from Y%& to 3% inches 
diameter. To convert push-pull to rotar motion 
helical type we oa lable with weer high lead 
anging from 20:1 to 1OQ-1 


MAIL COUPON TODAY FOR NEW 


ENGINEERING DATA 00" hm 
} ¢ ginaw Steer Gear Div ‘Ss 


qg ision 


« \@* 

| B. ill Bearing Screw & Spline Operation ~@ ' 
» General Motors Corporation i 
| Dept. 4M, Saginaw, Michigan 

Please send your Engineering Dota Book to 
j 

N o—Title 

Fir 

Addre 

City Zone tate 
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Spencer 
Thermostats 
must have 
uniform 
parts 


Making the right angle bend on this 
brass contact terminal was troublesome 
until Spencer Division of Metals & 
Controls Corporation turned the job 
over to Mohawk. We not only stamped 
and formed the part, but tapped it in 
the same operation. Mohawk produced 
perfect, uniform parts at only about 
half the cost, a yearly savings of thou- 
sands in initial cost alone. And with 
Mohawk's better parts, there's a saving 
in smoother production and the elimi- 
nation of rejects. 

Mohawk can cut your production 
costs on threaded stampings, too. 
Intricate or simple parts are turned out 
economically and on schedule. Holes 
are squarely tapped and threads can 
be held to Class 3 fit. If you have a 
headache to buck on threaded stamp- 
ings, pass it to Mohawk for savings in 
time and money. 


Write or phone now. 


TE eu 


MANUFACTURING COMPANY 
MIDDLETOWN, CONN. 
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Abstract and Comment 





Sound Engineering for Reliability 


J. M. BRIDGES 
Director of Klectron 
Orrick OF Asst. Secrerany oF DErENst 
(Application kngineering) 


ly Is NOW UNIVERSALLY 
that the 


RECOGNIZED 
reliability of military elec 


tronics ts venerally so low as to con 


stitute a eriou threat to the opera 
tional readiness of many of our major 
weapons systems, Furthermore, this low 


reliability results in a maintenance ef 
fort of stagvering proportions in both 
manpower and money iti eflort whie hy 
we would be sed to maintain 
conditions of full 
established 


irborne eles 


hard pre 
suceesstully under 
mobilization. It has been 


that during the life of 


tronic equipment between eight) and 
ten times its original cost is being 
pent im maimtenance 

Over the past several years, there 


has been, throughout the military de 


partments and the electronics industry 
a continually growing awareness of the 
serious nature of the reliability: prob 
lem. There is a definite indication that 
some new electronic devices, de veloped 
over the past two or three years. are 
intensified 


reflecting the broad = and 


emphasis on reliability. However. im 
portant military electronic equipments 
are still coming out of our laboratories 
and going into production with design 


deficiencies that are almost certain to 


make the 
tft liable 


Phe greatest 


produced equipment un 


cause of the present 
unacceptable level of reliability in 


military electroni« 


lack ot 


ind failure to evaluate the 


equipment is the 


maturity of product design 
inherent 
reliability of design through realistic 
engineering test ind service and ma 
terial evaluation before major produc 
tion is undertaken 

Kar too often. both the operational 
ind logistics planning men and the 
research and development men inter 
pret a successful functional demonstra 
tion of the first experimental model of 
mn equipment or weapon system as in 
die iting us re idine tor 


Phe lack of thorough and 


engineering 


production 
sophisticated 
prior to production has 
been a direct cause for the generally 
bad reputation associated with ele 
throughout the militars 


tronics entire 


establishment. The real reliability prob 


lem is not with components and tubes 


but with the way they are used in 
designs. We 


have been so concerned about the “weak 


circuit and mechanical 
links in the chain” that we have neg 
lected to design the “chain” to do the 
job required 

Sound engineering 


during develop 


ment is the foundation of electronic 
equipment reliability. If an equipment 
does not have this foundation, it is al 
most certain to have Poor reliability 


in service 


Importance of Circuit Design 


One of the basic factors in engineet 
ing for reliability is to design circuits 
in a manner which will permit tubes 


and component parts to work well 


within their ratings as well as to change 


operating characteristics over their 
specified limits without causing fun 
tional failure of the cireuit. If this 


circuit’ design philosophy is not re 


flected in early “breadboard” circuitry 
it is very unlikely that it will, or can 
be, introduced as the equipment design 
progresses 

Another vital step in electronic reli 
ability engineering ts the proper seles 
tion and qualification of electron tubes 
match the 


operational environment prescribed for 


and component parts to 


the equipment and to fit best into speci 


fic circuit designs. If tubes and com 
pone nis are not properly selec ted for 
specific circuits and environments, and 


if they are not qualified for the specifi 
application in the very first cireuit de 
signs, these actions are not likely to be 
taken as the design progresses to pro 
duction 


Many have 


but erroneous state of mind wherein we 


fallen into a complacent 


feel that if an equipment incorporates 
il] MIL components and reliable tubes 
These 
components and tubes will be little, if 


it will be satisfactory in service 


any. more reliable than those manu 
factured for home television and radio 
if they are overloaded, used in critical 
circuits or placed in mechanical designs 
that overheat them or subject them to 
severe mechanical amplifications — in 
vibration or shock 

The most mipertant factor in reli 
ability engineering is basic mechanical 


design. perhaps more commonly re 


ferred to as “packaging.” This factor 
has a profound effect upon equipment 
reliability since. to a very large degree, 
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PUTTING THE IN MICA 







“ 


- 
” o Aas S 





.. fo produce the perfect insulating product 
MACALLEN MICA 


There's nothing synthetic in what happens when 
MACALLEN and Mica get together. Just nature's 
perfect insulation made practicably usable, uniform 
and efficient, profitably applicable to the insulating 


problems of the electrical-industrial engineer-pro- Wo 
ducer. It's mica magic — PLUS! > 








w 


‘Seperate bles CELLET 
Y 

Y 

& when you think of MICA . . think of MACALLEN 
MACALLEN MICA & 

Z 


SSW 


ALL FORMS @ ALL QUANTITIES @ ALL DEPENDABLE 
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BAY ROAD, NEWMARKET, NEW HAMPSHIRE CHICAGO: 565 W. WASHINGTON BOULEVARD @ CLEVELAND, 123] SUPERIOR AVENUE % 
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maintenance. In so many cases, vita! 


\ \\I | | | / it controls the vital influences of tem 
it ly perature, vibration, shock and ease of 
- 


design parameters have been basicall\ 


» 3 oO ae, frozen in the first experimental mode! 


— produced in the laboratory, with ar 
\ almost complete disregard of reliability 
F \ \ \ These equipments reach fall-scale pro 
S/} \ 7 duction with tube temperatures running 
’ 0 so high as to guarantee short tube life 
arthig and with vibration so great that tube 
and component failures occur in only 
a few hours of operation in their sery 
c ad O xXWVW ice environment. 
Because of the reluctance to change 


basic mechanical design as a progran 
progresses, it is very desirable that the 


e a 
best possible job be done when the first 
I) S } da tl i) Va l ln S h mechanical layout is made. Change- 
made later are likely to be for bette: 


producibility rather than for improved 
reliability. 


If this emphasis on reliability en 
gineering early in a development pro 
* gram is established and adhered to 


the first developmental model should 
give a very good indication of the 
potential reliability of the basic equip 
ment design. 

The application of this type of reli 
ability engineering in the early desigs 
phases will extend the developmenta 

C time scale and substantially increase the 

ermo Detting cost of development. On the other hand 

it should bring about a reduction in the 

THE BORTHIG CHEMISTS have now pro- time and cost required to convert the 

duced an ELECTRICAL INSULATING developmental model to a design pro 

VARNISH using the EPOXY RESINS perly engineered for production and 

suitable for service use. In fact, the 

NO. 3829 EPOXY BAKING VARNISH is over-all time and cost, from start of 

a ( lL EAR THE fe MO SE TT ING BAKING development to production, should he 
VARNISH which requires no activator and less 

cures entirely by heat induced polymeriza Another major reform needed to im 

BAKING prove reliability is a policy which will 


into your present 
~~ lia make it mandatory that pilot produc 
, . 


tion and realistic service evaluation 
10 SOLID EPOXY $64 ar 1 Stability 1 » ait tal, precede quantity produc tion. Since pilot 
0% hak «a 


production constitutes the first proof 
COMPOUNDS of a design’s producibility, it is reall 
tor embedding a part of the design engineering pre 


electrical windings gram and should produc tion be aecon 
ond AIR DRYING = ee en an oa plished by the same contractor re 
rye we! , y“ . nding a , sponsible for the development of the 

AND BAKING . at higher temperature: Saiiais 
EPOXIES tor [he 


“di vell stablished to 
mmended ft r tne mr tor na omen ern : _ » 


surface applications thorough reliability en 


vineerinmy early 
rmers that are maade 


in a development program and for 

operation establishing the adequacy of this en 

ormation available upon re gineering. The military departments 

or contact a Borthig Agent can do the following to ensure the 
accomplishment of these objectives 


Steps to be Taken by Military 


First, they must specify definite de 
sign requirements pertinent to_ reli 
ability to be met in the developmental! 
model. They need to devise and specify 
tests to establish whether the contractor 
has met these reliability engineering 
requirements 

Second, they must give far greater 
consideration to the demonstrated ca 
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KEEPS CARS ON THE ROAD 


Cold-Rolled Sheets 

Hot-Rolled Steel in Coil 
Hot-Rolled Pickled Steel in Coil 
Hot-Rolled Sheets 

Hot-Rolled Pickled Sheets 
Galvanized Sheets 
Galvannealed Sheets 
Colorbond Sheets 

Electrical Sheets 

Alloy Sheets and Plates 
Electric Weld Line Pipe 
Roofing and Siding 

Eave Trough and Conductor Pipe 
Culverts 


ECONOMICAL WATERAIL-TRUCK DELIVERY 


Ke? 
a £ 


Sf 





|. Bereta Steel rolls 
products for countless end uses servicing sixty million 
vehicles on the nation's highways. Just as they contribute 
to the safety, speed and convenience of motor travel, so 
Newport products play a singular role in the manufacture 
of other essentials in modern living. Here is an organization 
old in experience, diligent in operations and conscientious 
in delivery to precise specification. Combined with modern 
equipment and convenient location in the heart of America's 
greatest industrial growth, these factors make Newport 


Steel an outstanding source for all the products listed here. 


CORPORATION 


NEWPORT, KENTUCKY 


2R PORATION 





Looking 
for the right 
resistor? 


= ¢ — =. 


[¥ ’ / ; 
Lf 


i R 


— 
/"/% +n 
a | / . 


you can find it 
in this catalog... 


.along with everything you'll 
want to know about the com- 
plete standard line of Speer 
Resistor Products specifica- 
tions, characteristics and 
applications: 


* Fixed Composition Resistors 
* Phenolic Coil Forms 


* tron Coil Forms 


Be sure to send for your copy 
today. 
Other Speer Products 
for the Electronics Industry 


anodes * contacts ¢ fixed carbon resistors 
coil forms ¢ discs © brushes © bottery 
carbon © graphite plates and rods 


also R. F. coils © fixed composition copa 
citors ¢ chokes made by Jeffers Electronics 


SPEER RESISTOR DIVISION 
SPEER CARBON COMPANY 


Bradford, Pennsylvania 


y of the Speer Resist 


pabilit md desire contractor to 
do a good reliabilit engineering job 
helore ele ing bim to undertake the 
ork I hie must make it clearly know! 
that demonstration i company 
sboilit mad earnest le re to do i 
thorough and excellent reliability 
gineering job i ifirm prerequisite to 
obtain ng continued militar electronic 
development and engineering contract 

Third, the militar departments must 
make certam that idequate testing 
pertormed lo prove that a new desigt 
meets acceptable reliability standard 
before it is approved for any produc 
tion 

As a fourth action, they must estab 
lish and adhere to a policy of pilot 
production and thorough service evalua 
tion prior to commitment of large 
quantity production ol in item = = tor 
general eervice tint 

Until sound reliability engineering 
principles have been established and 
applied in all military electronic de 
ignms, we will not be able to measure 
the amount of further improvement re 
quired in tubes and component parts 
Neither can we place too much blame 
for unreliability upon the production 
line until we are in a position to pro 
vide drawings and specifications which 
represent i design of prover per 


formance, reliability and producibility 


Abstracted from a ‘ ‘ i 
Workin Conterence ) eliabalit ina 
Vaintenane: of Klectroni« hquipment 
Aberdeen Proving Groand, Md... Oetober 

1955 


First Integrated Aircraft 
Flight Instrument System 


THREE PRESSURE INSTRUMENTS a4 sensi 
tive altimeter, a standard indicated 
airspeed instrument and a Machmetes 
ire combined ino what is said to. be 
the first Integrated Flight) Instrument 
System, developed by the Kollsman 
Instrument Corp.. Elmhurst. N.Y. The 
vstem also includes in ingle olf-attack 
in outside iit lemperature 

ind a computer Rhy means of 


component tthe instrument ire 


nlereonnected to each other ind to 


the computer Information ignaled 


fron one mstrument l used le or 


pertormance 
it demand 

Ki lismat 
toward sol 


epar itty 


Precision 
®@ CAST 
® MACHINED 
@ ASSEMBLED 


BRONZE 
BRUSH 
HOLDERS 


Phoenix can give you precision 
machined cast bronze Brush- 
Holders to your exact specifica- 
tions on mass production low 
cost pricing. Phoenix takes the 
responsibility, you get the pro- 
duction savings. Send prints 
today for prompt quotations. 


PHOENIX ELECTRIC 
MANUFACTURING COMPANY 


4211 W. Lake Street, Chicago 24, Illinois 





Leland motors make crashes pay off 


Crashes here are good for business. 
But tough on motors. There’s the 
obvious problem of shock — constant 
start and stop, arcing from the over- 
head pick-up, overloading in jam-ups 


Yet Leland engineers have designed 
and built a motor so ideally suited to 
the job that two of the nation’s 
largest producers of this type of play- 


land equipment use Leland motor 
exclusively, And have for yea 


A soundly engineered Leland motor 
is a good bet to make your product 
“nay off.” Better investigate Leland’ 
complete line of standard moto! 

from % to 5 hp—soon up to 20 hp 
in all popular types 


Contact us today. 


and ( nclo ure 


n-start induction-r 


Product 


THE LELAND ELECTRIC COMPANY 
Dayton 1, Ohio 


Division of AMERICAN MACHINE & FOUNDRY COMPANY 








MINIATURE RELAY 
Plate Circuit 10,000 OHMS 





0 | 


Tuis New UNION 10,000 ohm, cur- 
rent-sensitive relay picks up at a nom- 
inal value of 8 milliamperes through 
out the entire temperature range of 

65°C to 4-125°C, while maintaining 
the excellent shock and vibration 
characteristics inherent in our stand 
ard design. It can withstand 200 volts 
across the coil continuously 

These current-sensitive relays have 
a life expectancy of 100,000 opera 
tions. They meet or exceed all require 
ments of Mil-R-5757-B and withstand 
shock up to 50G’s, vibration through 
1500 cycles at 15G’s 


The relays are available in 6PDT 
or 4PDT models, all the usual mount- 


ings and with plug-in or solder-lug 
connections 


DRY CIRCUITRY APPLICATIONS 


In grid switching applications where the relay contacts must 
operate at low-voltage, low-current levels, special gold-alloy 
contacts have proved highly reliable. They maintain their low 
resistance through hundreds of thousands of operations. They 
are available on the complete line of UNION miniature relays 


| hea 











GENERAL APPARATUS SALES 





PITTSBURGH 18 y PENNSYLVANIA 





cruise 


control and 


dead 


navigation 
reckoning. 

The advantage of the system is that 
it depends on conventional pressure 
instruments which are connected elec- 
trically to each other and to a computer 
but which can function independently. 
By means of this electrical connection, 
standard indications are made consider- 
ably more accurate and new information 
is secured. In the event of electrical 
interruption, the pilots continue to 
receive pressure readings so that indi- 
cated and maximum allowable airspeed 
and Mach number are not affected, 
while altimeter indication reverts to 
its normal pressure accuracy. 


True Air Speed Given 


The system also presents to the pilot 
important information not available be- 
fore—minimum safe speed for approach 
and landing, most efficient cruising 
speed, and true outside air temperature 
for detecting and flying the jet streams. 
True airspeed is also given directly 
so that involved computations are not 
required 

The nucleus of the system is an 
altimeter which has realistic errors 
of not over 50 ft at sea level and 100 
ft at 40,000 ft. Designed for easy read 
ability, the altimeter registers thousands 
of feet on a counter or drum, and 
shows hundreds of feet with a pointer. 

Airspeed is indicated on the familiar 
pressure instrument with a range of 
60 to 450 knots. Minimum safe speed 
and most efficient cruising speed are 
represented on a colored are which 
moves around the rim of the dial face 
Maximum allowable airspeed is shown 
by a striped pointer, and indicated 
airspeed, by the main pointer. True 
airspeed is presented separately on an 

easy-to-read digital counter type dial 
The Kollsman Machmeter gives a 
continuous indication of Mach number 


and has a range from sea level to 
50,000 ft. 


Multi-Function Sensing Units 


While there are only five sensing 
units, each one carries out more than 
one function. For example, both Mach 
number and angle-of-attack data are 
fed into the altimeter to correct for 
the inherent error in the aircraft's 
static pressure system. To correct for 
instrument error, information for the 
altimeter is servoed to the computer 
where it is acted upon by a scale error 
corrector which feeds back data to the 
altimeter. Moreover, by combining 
Mach number with outside air tem 
perature, true outside air temperature 
and true airspeed are obtained. In- 
formation from the angle-of-attack 
sensor is fed to the airspeed indicator 
where the minimum safe speed and 


most efficient speed are presented 
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Wagner’ 


«++ the choice of leaders 
in industry 


Wagner Increment Start Motors Cut Initial Motor Costs... 
Cut Pattern Costs for Machine Manufacturer! 


\RI¢ 


Recently the A. E. Staley Manufacturing 
Company placed an order with the Bauer 
Brothers Company for four double dise 
tarch 


refiners. each requiring two 200 


hp motors. The customer ~ prec ified motors 
with auto-transformer starters to protect 
hi plant 


power distribution system 


then a Wagner man stepped into the 


preture 


He howed both the 


and their customer how the \ 


Bauer Company 
could eflect 
through the use of 


W ine! Motors with Increment Starters 


ibstantial ving 


which are far le- 


expensive than motors 


with primary resistance of tule 


fully 


the polyphase motor starting recommen 


trans 


former ty ye turters vet meet 


dations of 


kEI-NEMA 


Through co-ordinated engineering be 
Iween Baue I and W apne 


and rotors 


tators, frame 


whe 
made and assembled the « ndpl ile The 
Wagner design permitted the use of 
identic al endpl ile castings on both end 
of each motor 


Why don't you investigate the possi 
bilitue for savings b ining W 
Increment Start Motors on your big job 
Your nearby Wagner engineer will help 


ou select the 


were furnished to Bauer 


and cut pattern cost 


increment motor and 


tarter combination that meet vour re 
il] the nearest of our 


Bulletins MI 


quirements. 


branches of 


ind MU-195, 


write flor 


Wadaner Electric @rporation 


6454 Plymouth Ave, %. Lovis 14, Me. U.S.A 


BRANCHES AND DISTRIBUTORS IN ALL 


Visit our Booth No. 437, DESIGN ENGINEERING SHOW, Philadelphia, May 14-17 


KRVICE CARDS 


PRECEDING BACK COVE 


PRINCIPAL 


Type RP polyphase motor in ratings 


to 400 hp with increment type starter 


CITIES 





We wed copper to steel for greater strength . . . 
have you tried stainless to carbon steel for better heat conduc- 
tivity, easier workability. Enjoy product im- 
SuVeneer clad metal provement and conserve scarce materials with 


SuVeneer. Write us! 


it’s available! TTT Cys Steel 


CORPORATION 


CARNEGIE PENWN.-S Y 


. 





How do 


YOU 


measure 


if your business involves measuring time in hours, minutes or seconds, you know 
that there are other, equally important standards of measure for Time and 
Timing. Check your present Timing sources; how do they measure up in terms of — 


QUALITY? — Remember that HAYDON* has the complete, up-to-the- 
minute research and manufacturing facilities, the long experience and the 
skilled personnel essential to producing Timing Motors and Devices of the 


highest uniform quality and the most advanced design 


COMPLETE SERVICE? — Ready to serve you for all your timing needs, 
HAYDON has the complete, fully integrated engineering and manufactur 
ing facilities to take your timing projects from design and development 
through to finished product economically manufactured in small or 


large lots to meet your requirements 


TRAINED REPRESENTATIVES ? — Making all of these facilities and serv 
ices conveniently available to you are HAYDON’s Field Engineers. Each 
of these men is a Timing Specialist . . . fully qualified by training and 
experience to help fill your timing needs. There is one of these Spi 
eralists in your area. Why not phone him today and make an appointment 


to discuss your requirements! 


*Trademark Reg. U.S. Patent Office 


Ea TT 


AT TORRINGTON A SUBSIDIARY OF GENERAL TIME CORP 


HEADQUARTERS FOR 


| TIMING HAYDON Manufacturing Company, Inc. 


2528 ELM STREET, TORRINGTON, CONNECTICUT 
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Revised MIL ‘‘Spec’’ 
for Transformers 


aze 103) 


expectancy, the equipment manuta 
turer must closely examine the use 
to be made of the transformer and 
the equipment If the transformer is 
to be used in a guided missile then 
requirements for maximum resist- 
ance to shock and vibration and 
maximum operating temperature 
could be joined to a minimum life 
expectancy 

\s indicated previously, life ex- 
pectancy is also a new feature of 
this specification. Three categories 
are provided covering a variety of 
transformers, from those with a short 
life to transformers for fixed plant 
operation whose life is measured in 
tens of years. Appropriate life tests 
are described applic able to each cate- 
gory, (See Table Ill.) The guided 
missile application could, for ex- 
ample, call for a Grade 6, Class U 
transformer with a Z life expectancy. 

lo simplify testing and remove all 
doubts as lo the sequence in whi« h 
tests are to be performed the speci 
fie ation lists all environmental con 
ditions and the check tests and re 
quirements in the specifie order in 
which they are to be performed, 
fests differentiating the 


rades are enumerated 


Various 


It is expe ted that Specification 
MIL-T-27A will have considerable 
impact on transformer design and 
upon equipment manulacturers The 
everal new grades of transformers 

ould result in a sudden influx of 

formers for qualification ap 

il. It should be pointed out that 
jliers of transformer have found 
Hheation appro. il to be very 

worth their while, not only as 

in selling transformers but in 

the time required in secu! 
preproduction ipproval Sines 
ipproval or the other 1s 

nec iry before an equipment manu 
lacturer ¢ use the transformers in 
production, the speed ind ease of 
securing such approval is of prime 
importance to him. It should be 
pointed out, however that only the 


himself 


approval 


transiormer manutacturer 
can obtain qualification 


whereas the equipment manufacturer, 


349 





DESIGNING HEAT INTO YOUR PRODUCT? 


“1001’ General Electric Heaters Give You 
Design Freedom Plus Easy Installation 


HEATING LIQUIDS 


4 4 
4 4 


44 J 


oy y 
4 4 -- Py at 
4 2 ae 


GENERAL ELECTRIC ‘screw 
heater 1s selected from 

of G-E immersion heaters 
facturer of milk pasteurizer: 


HEATING SURFACES 


FLEXIBLE BUT RUGGED G.-E tubular 
heaters are chosen by tire-retreader 
manufacturer after test. Other make 
heaters broke when formed 


HEATING PROCESS AIR ~ 


Sey 


»  \ 
~~ se 


MANUFACTURER PREFERS G-E 
clamp-on” strip heaters for his high 
temperature ovens Versatile G-E 
tubular heaters could also be ised 


EASILY INSTALLED General Electric heater 
is inserted directly into side of pasteurizer 
Immersion heaters provide maximum contact 
vith water in jacket, minimizing heat loss 


eS 
NS 
GENERAL ELECTRIC tubular heaters bend 
easily to the curved shape of tire retreader 


Heaters are inserted into grooves in heating 
plate to gain maximum heat transfer 


G-E STRIP HEATERS are clamped to bottom 
of oven for maximum air movement. If a high 
degree of temperature uniformity is required 


heaters are clamped to top bottom, and sides 





FREE 


Section G723-5, General Electric Company, 


Schenectady 5, N. Y. 
Name 

Company 

Street 


City 


60-page Cat ilog of General Electric 


, — 

DEPENDABLE SERVICE is assured 
by sealed terminals, high-grade re 
sistance wire used in G-E immersion 
heaters. Milk spoilage is reduced. 


J 


* 


‘t 
EXACT HEAT required for top- 
quality retreading of huge truck 


tires is achieved with high-efficiency) 
General Electric heaters 


5 Re “otf Re 


FLEXIBLE PATTERN and easy instal 
lation of G-E strip heaters reduces 
manufacturing costs —increases effi 
ciency, improves saleabilit y of ovens 


heaters and 


heating devices describes full line. Also provides 


helpful appl« ation data. GEC-1005G., 


crm Altes 
ines een 
|i 


GENERAL @@ ELECTRIC 











if he is the prime contractor obtains 
contractual approval. 

At this juncture, it is considered 
appropriate to describe the process 
by which a manufacturer obtains 
qualification approval under the spe- 
cification and the value of such an 
approval. Approvals may be obtained 
by any transformer manufacturer on 
any transformer within the scope of 
the specification. The steps to be fol- 
lowed are simple: First the manu- 
facturer writes to the Armed Services 
Electro Standards Agency (ASESA) 
at Fort Monmouth. New 
asking permission to submit samples. 


Jersey, 


Forms are returned to him indicat- 


ing the technical information re- 
quired and the manner of submitting 
the samples. The manufacturer then 
submits the information and the sam- 


ASESA. After the 


ples are tested, the information is 


ples to sam- 
evaluated. If the samples meet all 
of the 
with no 


specification requirements 


deviations whatever, a 
letter or certificate of approval is 
This is for both 


cal and mechanical features in the 


issued. electri- 
case of transformers covered by mil 
itary standards. For other than mil 
itary standard transformers mechan 
ical approval only is issued. When a 
manufacturer has one or more ap- 
provals, he may use these approvals 
to reduce the amount of testing time 
As de- 
tailed in the submission plan which 
is appended to MIL-T-27A, the manu- 


facturer may 


on preproduction approvals. 


obtain preproduction 
approval for the mechanical features 
by furnishing to the proper govern- 
ment contracting officer or his repre 
sentative a statement in which the 
similarity between this transforme 
and the manufacturer's existing pro- 


With this 


othe er 


totypes are delineated. 


information the contracting 


may waive other than electrical test- 





ing. 
Contractual approval is obtained 
by submitting the transformers to the 

appropriate service contracting of- 

fieer 

stated 


that it is realized that this military 


In conclusion it should be 


specification like others is not per- 


fect. and incorporates requirements 
resulting from compromises between 
those requirements of the government 
believed 


which industry 


could be met. It 


and those 
Is exper ted that 
several changes will be found neces- 
sary from actual use of the specifica 


tion 
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Plastic Capacitors HIGH VOLTAGE 
cae comin toe conse" DQWER PACKS“ 


ranging from 2,000 to 75,000 Volts. 


Small size 
Standard power packs are available trom stock to 












































meet the requirements of most manufacturers : 
Special power packs can be designed to conform to \) 
unusual electrical and mechanical specifications : 
Features: . 
® hermetically seated 5 









@ tubes can be re- 


placed in the field 
(A) 5 KV, 5 ma 
(B) 30 KV, 1 ma 
(C) 15 KV, 5 ma 
(D) 30 KV, 5 ma 
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We invite your inquiries. Ask for our complete catalog on your company letterhead 
© Plastic Film Capacitors © Paper Dielectric Capacitors * High Voltage Power Packs ©* Pulse Forming Networks 


y 
Son Tor TTT. cilors, 





























nc. 
2511 W. MOFFAT STREET, CHICAGO 47, ILLINOIS 



































Multiple Reprint on 


Printed Circuits 






| N a continuing program, the editors of Exectaicat, MANUFACTUR 


ING, have been regularly reporting dey 













clopments in printed circuits 


both from the standpoint ot parts design 
application, and advanced fabrication and a: 


A selection of 14 of these articles ha 
Multiple 


ind associated techniques 
embly methods 

been brought together in a 
72-page booklet Subject 


.o 


{eprint No Printed Circuits 


nid luce 




















Elements of Radio Circuits Printed on Ceramic Plates, April 1946 
Standardized Stamped Wiring for Low-Power Circuits, July 1947 
Metallized Circuits Reduce Wiring Costs, September 1947 Three 
Metallized Techniques for Component Design, February 1949. Minia 







turization—Crux of Contemporary Product Design, June 1950. Unitized 
Electronic Design and Construction Techniques, February 195) 
Mechanization of Wiring—Key to Automatic Assembly, January 1953 
Printed Circuit Assemblies by Automatic-Machine Systems, March 
1953; British Developments in Embedded and Printed Circuits, Ma 
1953, All-Printed Circuit Electronic Assembly, June 1953. Portable 
Radio with Printed Circuit, July 1953. Solderless Electronic Assembly 
with Cellular Units, September 1953, Printed-Circuit Design Sources 


December 1953, Simplifying Fabrication of Printed Clreuits, Februar 
1954 

































e ( opi if Multiple Reprint Ni Sure ava ible ut (MO) eucl req 
accompanied by remittance, including 3 per cent sales tax for Ne York 
City deliveric Send orders to Keader Servic« Dept fhe CGaage Pul 





Compan 1250 Sixth Ave New York 20 








LEETRONICS 


u ROTARY 
ST 


Do ROTARY WORK 
With ROTARY POWER 


( 


Thousands of 


cle At 


} 


/ applications for 60- 


Rotary Solenoids are now 


being filled by expedient combina 


tions of push-pull solenoids and link 


ages or 
Leetronics AC 
direc tly 


Lb solenoids and rectifiers. 


Rotary Solenoids solve the problem 


rotary 


efficiently with pure rotary power 


Check the features below against YOUR needs! 


APPLICATION ADVANTAGES 


Produces Rotary Work 


Rotary 
models 


hift 


tandard 


True rotary shatt no axial 


strokes up to 60 degrees 


mouon at 
max 


are for ZU’, 5U',4 and 6U 


Operates on Standard AC Voltages 


» 


Jo rectuuhier or transt 


115 and 230v 60 cycle 


necded Standard models 


Other AC 


rimer 


voltages available 


Variety of Sizes — Wide Torque Range 


nucleus of a large 
offering 
100 in.-lbs 


intermittent duty types available 


Leetronu Basic sizes are the 


variety of st xk and custom forms torque 


Con 
lorque 


values from fractional inch-pounds to 


tinus and 


characteristics duplicate those of linear type solenoids 


Permits Direct Application 


Eliminates linkage and Built-in return 
spring m cis Olfer addition 


ALSO 


Operates in all Positions Vibration proof, shock proof 


High Temperature (180°C) Service 


iwc. osuet 


LAMIMATIONS 
Qualit 
niy Riveted 


- 
INSULATION ; 
’ ‘ 


Variety of models now available from stock. 


A 
| 
t 


WRITE FOR BULLETIN TODAY! 


~ LEETRONICS. Inc 


Dept. EM-4, 30 Main Street, Brooklyn 1, N. Y. 
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Metal Statistics 


There seems no end to the upward price 
boom of copper and electrical manufae- 
turers who hoped that they would have 
been able to get copper at lower prices 
had a severe jolt as prices kept going 
higher. They had to pay more for some 
aluminum grades, as well as for silver. 


COPPER 


The 
February, all 
electrolytic copper 
on March 16 a bombshell into 
market by announcing that hereafter it would sell its Chilean 
copper in the United States at the London Metal Exchange 
(LME) lo understand what that On March 
16, Anaconda was selling its Chilean copper in the U. S. at 
Mx The LME that was 53'c.! There 


to be no doubt that this inflationary move 


boom in copper unabated. At 
producers had 
prices to 46c. a lb, an all-time high 


Anaconda Copper Co. threw 


continues the 


major their 


Sut, 


raised 


price mneans 


price day 


seems 
would be followed 
by Kennecott which also sells Chilean copper in the U.S 
ind it may have a decided impetus on the price of domesti 
cally produced copper. There has been talk of a 4% 
The Chilean government has 
higher Chile 
copper was much 
producer The LMI 
Phe Selection 
pegged at 48.125¢ a Ib. Custom been selling 
copper at od'oc. a Ib. Chile has permitted one-third of its 
production to be sold in the | Pe 


price 
been pushing for a 
that the market 
the 46 { 5 
high as 54 


| ondon 


long 


price position 


was world 


price ol 


higher than 


price price has been as 


Rhodesian Trust 


price in has been 


smelters have 


at the lower price but it 
hasn't liked it and the pressure evidently had a telling effect. 

One of the immediate results of the bull market in copper 
has been an increase in 


his 


copper product prices by leading 


fabricators 


Inc. which 
a lb. The 


some obse rvers see 


move was initiated by Revere Copper and 


hoosted its prices to a basis of copper at 


has been followed by other fabricators 


this as 


move 


a prelude to a 49c, primary copper 


pl lee 


Riding along with the boom 


to hi 


copper serap moved 


selling it 45¢ a lb 
the 


prices 
Not 
inticipated 


vher levels and was too much 


scrap was coming out in view ot higher 
primary 
Bra ingot 
to 4 i lh 
Production of primary Copper in February came 
7241 tons 
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and et 


price . 


makers also their by ] 


increased prices 


to 89.49] 

mallest 
produc lion 
6047 


ton i decrease oft 


from January and the 


lotal 
ondary wa 
refined copper 


he bruary 


output ince last crude copper 


{ine | idin : 


primary down 


tons 
was up 4119 
that month 
Stocks in 
47.053 
approximately two weeks’ reserve. 
talk 
catch 


Januar 
tons to 127,917 
139.383 


thie hand ol 


trom Dome Stic output 


ton lor Shipments 


were al tons in advance ot 8952 tons 


domestt producers were lower at tons 


This wi regarded i 


With a 


is being 


mtinuing booming market 
heard of 


that 


more and 
‘I he only 


going up 


more 


substitutions for « opper 


to this talk is other metals are also 


oO au 
} leetris il conductor 
limited 
price ol 93¢. by 


ALUMINUM 
premium 
lb to a 


(ke 
production 
Alcoa was 
followed by higher prices for fabricated products using the 


C pig grade 


aluminum pig 
boosted l/c. 


| he ‘ ompany’s move 


grade in was 


rhere was a bright side, however, in the aluminum picture. 
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exevaley eel 
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The “% watt resistor so in demand 
it’s been restricted to critical 


military applications OUTSTANDING FEATURES 


A fixed composition carbon resi tor, the 
LYPE BIR combines superior electrical * 30%, lower in weight and 25% smaller 
; in diameter than IRC’s famous TYPE BTS 


and mic han al « haracterist Ith a SIZE 


that permits important space and weight e Wide range of resistance values—82 


avines. More than 700,000,000 have ohms to 22 megohms 
already been used in proximity luz 
e Excellent protection against humidity 


and temperature effects 


guided missiles, and other critical muili- 


tary applications. Use BIR ind 


can be sure of the same quality * Good temperature, frequency, and load 


ame characteristi which enable the life characteristics 


LYPI BIR to exceed MII tandard 
for this tvpe ol resistor. Send the coupon 


today tor full data. 


Voltmeter Multipliers « Boron & INTERNATIONAL RESISTANCE CO 


Deposited Carbon Precistors « Dept. 222, 401 N. Broad St., Philadelphia 8, Pa 
insulated Composition Resistors « 


in Canada: International Resistc Co ¢ 
Power Resistors « Controls and : ; © OREN ERG! HOMNERES LOy LG, 
oronto, Licensee 
Potentiometers *« Low Wattage 
Wire WoundseGermanium Diodes Send Technical Bulletin with complete data on 
TYPE BTR Resistor 


Name 


Precision Wire Wounds « Uitra HF } Company 
and Hi-Voitage Resistors « Seleni- 

um Rectifiers « insulated Chokes Ns 
e Hermetic Sealing Terminals 


City 
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The Government cut its set-aside for military and defense 
use by 14,000 tons—from 25,000 tons to 11,000 tons—making 
the 14,000 tons available to civilian consumers. 

Reports made during the month by aluminum officials 
were also optimistic. The situation is improving supply-wise 
month by month, one official declared. New facilities are 


coming into production and the Government stockpiling 


programs are being clarified. More metal will be available 
for civilian consumption in the coming months 

Primary aluminum output in January was 280,787,668 
lb, a decline of 708,362 |b from December 

There was no change in the price of primary aluminum 
30-Ib. ingot at 24.40c. a Ib 

a oe 

LEAD-ZINC- The Government again stepped into the buying 
picture at the close of February for lead and zine and while 
it did not get anything but token offers, its request for the 


metal continues to strengthen the market 


FOR IMMEDIATE SHIPMENT sags for pone is a ns er. ? ee ee 
CARBON, ALLOY AND STAINLESS STEELS ee ee ee re eee 
sae Sone let ba. nhot deliveries because of the automotive cutbacks. The price 
ars¢s sturals+plates+ sheets 

de dvt-eiuthe _— P remained firm at l6c. New York 


The zine picture was somewhat different even though 


the price was unchanged at 13%c. a Ib, f.o.b. East St 
Louis. More zine was shipped in February than was produced 
that month. Stocks at the month’s close were rated at two 
to three weeks’ supply, too close for comfort 

he o co 

SILVER. -Silver prices have been undergoing rapid fluctua 
tions. There were some eight price changes noted in February 
ind the price has changed twice in first half of March 


while the initial movement was upward, later February moves 
Plants at. New York + Boston + Wallingford, Conn. «+ Philadelphic « Charlotte pushed the price down. In March, advances were scored and 
N.C «+ Cincinnati + Cleveland + Detroit + Pittsburgh « Buffalo + Chicago + eal ly in March the silver price was 9g} a 


Milwaukee + St. Louis * Los Angeles + San Franciscc 


tubing « reinforcing, etc., « also machinery & tools 


an O72 


Spokane + Seattle U. S. production of refined silver in January came to 


1.408.000 oz, the highest level since March 1954 
o o os 


SPECIAL , ; ; NICKEL Supplies of nickel are expected to be higher in 


1956 than in 1955 but are also expected to be far short of 


4 ‘ inticipated requirements by consumers. Users of nickel are 
‘ \ not too hopeful over the year’s outlook—-consumption, for 
example has been moving up and was 4 per cent higher 


in December over November and is still going up 
AT Low TOOL cost! Government stockpiling procedures are blamed by 


industry officials for causing the current squeeze in nickel 


Save money with Rogan’s Prices are difheult to determine and the official price of 

stock molds modified to 645 a Ib is regarded as a highly theoretical figure; prices 
being paid are much higher 

meet your specifications. 


t : CADMIUM. —Cadmium production for 1955 hit 9,816,000 


lb, a record figure. The price is unchanged at $1.70 per Ib 


somme 


° 


¢ 


been an easier trend in the past few weeks. However, the 


price in mid-March was slightly above that of mid-February 


> TIN. Tin prices have been fluctuating, although there has 
0 
2 


it LO2c. a lb. A top industry official this month predicted that 
barring unforeseen developments the price of tin 
hold it between 90k ind $1] 


would 


World consumption of tin has risen to 148,500 tons (in 


1955) as against 138,500 in 1954. Domestic consumption 
was up ibout 10 per cent in 1955 


Rogan's stock molds greatly reduce ° © 


MAGNESIUM. January magnesium 


per ce nt over Dex ember 


your knob costs. Markings can be 
ingot output rose 1./ 
branded to fit your requirements 
There was no change in the magne 
special shaft holes at nominal h | | ; a 1 331 f 
sium price which held at 42°04 or pig and 55* 4 or ingot 
charge. Send for details on how I 2 plz 1 go 


° o © 
to cut knob costs 


STEEL The outlook for steel continues bright Observers 
ROGAN BROTHERS gh ver 


believe that steel supplies in the next three months will 
8027 N. Monticello - Skokie, Ill 


be as tight as they have been at the close of 1955. Consumers 
ire reported paying premium prices for plates, and other 
COMPRESSION MOLDERS AND BRANDERS OF PLASTICS steel 


items are in acute demand everywhere. Those who 
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STS MEL ConL 


pertormance-quaranteed 
TE Oa 


We have taken the guesswork out of using molybdenum permalloy* powder 
core for Magnetic Inc Powder Cores are Performance-Guaranteed 
What's more you can specify as an extra, Magnetics’ exclusive feature 
color-coding. Color-coding te//s your assembler thout special testi 


how many turns to put on these cores, for they are graded and coded accord 


ne 
Ink 


y 10 inductance before they reach you 


Bulletin PC-103 gives you detailed information, a the Powder Core 
Color-Coding Card guides your assemblers and others with production 
responsibility. Why not write for your copies today? Magnetics, Inc., Dept 


EM-30. Butler, Pennsylvania. *Manutactured under a license with Western Electric Co 
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Ta CRAM 
SHORT STROKE SOLENOIDS 
for original Equipment or “replacement use 


> La 


PULL CAPACITY 
1 lb. to 300 Ibs. at 85% 
voltage: 1.4 lbs. to 420 Ibs 
at 100°, 
4/2 to I'f 


*“INTERCHANGEABILITY 
Complete interchangeat 
ty with National Acme 

of solenoids, size for 


voltage Strokes 


and all combinations 


modifications. 


ONLY Trombetta Solenoids Offer All These Features 
NON MAGNETIC METAL GUIDES sticking and dragging and to render 


‘t and solenoid unretiatt and i perative 
Thus the life expectancy of 
ty w se of heavy on-magneti 8 
By ?. aoe savy Ben-magnesie solenoids is increased manyfold and 
olenoid remair pmpletely ret 


throughout its life 


metal guides (i @ for plunger head 
the following advantages are ob 
tained 
' it s fairly well established that ft 
a) All possibility of magneti ‘ guides of the type and thickness we 
outlast the rest of the solenoid 


THREE CONTACT SURFACES 5. 6 
and i 


and dragging is eliminated 


(b) No heavy erease tubricatio for 
plunger is required 

By the use f three eontact surfaces 
€ Solencid may be mounted tr any all of them pole haded the solenoid 
position and at any angle to the ver ean be made as quiet as desired witt 


tical without 1 ny way aflectine ite t any difficulty 


THREE IMPACT SURFACES (5 6 


and 
plunge precision fit te the trame ' 


operation or the length of its useful fife 
d) it is not necessary to make the 


he use of three impact surfaces 
“9 triples the life of the solenoid as com 
‘ When mounting the solenoid it is pared with similar solenoid using only 
t necessary to align t precisely to ne mpact surtace even if that one 
eliminate ide thrusts in plunger head impact urtace be provided with a spot 
of hard metal 
iw With ¢ 16° thick non-magnetic metal 


quide i between plunger head and coil 
frame, the guides must wear 1/16" be By impregnating the coil with t 
fore magneti sticking and dragging sets best waterproof, oil-proof, and acid-proof 


in, whereas without non-magnetic metal varnishes and «6baking it very eareful 


guides nly a few thousandths of an and adequately all troubles from ls 


inch combined wear of plunger head and eutting mpound water and acids are 


frame are required to start magnetic automatically and completely eliminated 


Me ail 


TROMBETTA SOLENOID CORP 


328 N. MILWAUKEE ST MILWAUKEE, WISCONSIN 


thought that there would be a letdown because of the auto 
cutbacks seem to have missed the boat. 

February steel production again was at a record 10,121,000 
tons of ingots and steel for castings. Average production 
was at 99.2 per cent of capacity in the month of February. 
Production has been hitting 100 per cent in many districts. 

Most steel officials have been painting optimistic pictures 
of 1956 and there is widespread belief that—unless a steel 
trike interferes--this may even be a better year than 1955 

\ barometric sign: the price of serap iron has been 
creeping up again, following its declines in January and 


I ebr uary 


Increases in Stainless Steel Mill Shipments 1955 


Increase or 
Product classifications Ions decrease 


shipped ver 1954 


Domestic appliances 
(ooking & space heating 
Refrigerators 


W asl ing 


Other household appliances 


machines & ironer 


machiner & equipmen 


eneratot! 
her power generating & 
rnibutin equipment 
electrical apparatu 


inieation equipment 


tic & comme 

machines. office 
ture & supple 
urant, hotel & galley 
Kil equipment 

machine 


hing mact 


ANTIMONY—Smelter production of primar 


hth quarter of 1955 was 2200 ton i per cent increase 


intimony in the 


the 3rd quarter and the highest in years. Consumpt 


5400 tons. The price is unchanged 


COBALT—Some 14,000 tons of cobalt were produced in 1955 
igainst 14.300 tons in 1954. Consun ptlion of 9 741.000 lb 


per cent The price re! iined uncl inged at 


TITANIUM—P roduction of titanium mill products in 
iary came to 617.071 Ib as against 450.441 |b in Decer 
totaled 592.296 |b. The price yas unchang 


$5.40 per for Grade 


S| ipment 


MANGANESE ALLOYS—P rics - ot mang 
vanced this month by Kleetro Mi tall irgu 


in average of 56.0 per cent 





SKF° Has Them All 


If you want to be sure you are putting the right bearing in the 
right place in your product, check with # the one bear- 
ing manufacturer selling all four major types of anti-friction 
bearings. From this single source, you quickly and easily get 
unbiased advice based on the broadest experience in the anti 


friction field. SKF INDUSTRIES, INC., PHILADELPHIA 32, PA. 


Ball Bearings) Cylindrical Roller Bearings (2 
Spherical Roller Bearings @) “Tyson Tapered Roller Bearings 2 





UNIFORM™MITY 


NIFORMITY of Essex Excra-lTest Magnet Wire 


At 


assures Maximum turns in available space 
freedom trom broken wires, crossed turns 
pile ups, runback paced turns, and frequent 
djusements. For superior performance 


kacting: appliances 


lest mean 


specity Essex 


PXTRA VALUI 


fatea TEST 
SX ESSEX, MAGNET WIRE 


DIVISION ESSEX WIRE CORPORATION 
Fort Wayne 6, indiana 


MANUFACTURING PLANTS — Birmingham, Alabeme, Anaheim 
California; Fort Wayne, Indiane; Detroit, Michigan 


SALES OFFICES AND WAREHOUSES* 
untae, Ge Bir Worth, Texas; Hart ork, NJ *Portland 


mingham, Ala *Bos ford, Conn Hovustor Ore.; Rochester, N.Y 


Dallas, Texas; Dayton *lLos Angeles, Calif 
Olio; Detroit, Mich 


358 


Mass.; *Chicago Texas; Indianapolis 
Cleveland, Ohio ind ; Kansas City, Mo 


*Saint Lovis, Missour! 
*San Francisco, Calif 
Upper Darby (Philode 
Memphis, Tenn; Mil phial, Pennsylvanio 
Seattle, Woshingtor 


Woryne, Ind.; Fort woukee, Wise » "New 


Write 
for 
Catalog 
K-1 


Electronically timed heat cycle 


.for perfect “ soldering 


cap 
Clecizouic MICROBRAZER 


Accurate, timed heat pulse 

Eliminates overheating; 

cold joints 

Reduces rejects and trouble 

shooting 

Silver soldering to 1250 

Automatic operation for 

assembly lines 

DEMONSTRATION—IN YOUR PLANT 
Department DE-2 


ZEPHYR Manutacturing Co., Inc 
eri TT iis Per 


nglewood, Calif 


T&#® GROUNDING SHEATH CONNECTORS 


_ NOW 


~ COLOR- 


Inner and 
Outer Sleeves 
Both Color-Coded 


See for yourself how easy it is to ground and 
terminate shielded or coaxial conductors. 
T & B manufactures these color-coded 
sleeve-type connectors for conductors from 
.058” to .297” in diameter, Ideal for all AF 
and RF applications. 

In seven bright, permanent colors accord- 
ing to size, T & B Grounding Sheath Con- 
nectors make it easy for you to select just 
the right size sleeves to fit the conductor 
Simply slip inner sleeve under conductor 
braid. Add ground lead and slip on outer 
sleeve. Compress with T & B installing tool 

also color-coded — and the job is done. 


\ For FREE samples and technical data, call your 


Comminted nearby T & B Distributor or write: 
Connection \ 


THE THOMAS & BETTS CO. 


Incorporated 


26 Butler Street, Elizabeth 1, New Jersey 
Thomos & Betts Ltd., Montreal, P. Q., Canada 


MANUFACTURERS OF FINE ELECTRICAL FITTINGS SINCE 1898 
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a combination... for game! 


laminated plastics ...a combination of properties for trouble-shy designers 


When a man goes a-hunting for a material for a specific 
application, he wants one that satisfies his own combi- 
nation of property requirements. . 


a “ a 
. and is easy to machine. 
Synthane laminated plastic is just the material — plenty + 
of good mechanical, electrical, electronic and chemical l 
properties ...combined with excellent machining and fab- 


ricating characteristics. 


DIELECTRIC STRENGTH HIGH STRENGTH-TO. 
Synthane terminal insulators must meet high prop- 


WEIGHT RATIO 
erty and machining standards. They must have high 

dielectric strength in a machinable insulator, good 

moisture resistance, excellent arc resistance, good 

heat resistance and mechanical strength. This insu- 

lator and similar parts can be fabricated at the 


Synthane plant with no waste, no problems to the 
purchaser. 


ue 
a6 


EASILY MACHINED DIMENSIONAL STABILITY 


qecnmic® 


\ ... send for complete catalog and fabricating dato. SYNTHANE 
aoe Ss 


SYNTHANE CORPORATION, 17 RIVER ROAD, OAKS, PA 


READER INQUIRY SERVICE CAKDS, PRECEDING BACK COVER 





NEMCOITE mM TL Wewneeuel 


BUILT-UP MICA COMMUTATOR INSULATION 
ALL TYPES, FORMS AND CLASSIFICATIONS 
COMMUTATOR END RINGS « COMMUTATOR SEGMENTS 
MICA SEGMENT PLATE « MICA MOLDING PLATE 
MICA BUSHINGS « MICA TUBING 


FABRICATED FORMS AND STAMPINGS TO SPECIFIED DIMENSIONS AND TOLERANCES 
Write for Catalog or Consult Yellow Pages in Telephone Book 


NEW ENGLAND MICA COMPANY, INC. 
66 WOERD AVENUE, WALTHAM 54, MASSACHUSETTS 
| | FT~ WAYNENEWARR DAYTON POR 7 | 1 CANADAS MEXICO CLIT, MEXICO 


MOLYKOTE 


SHIELDED TYPE 


PLUGS & SOCKETS 


LOW LOSS PLUGS AND 


. 
SOCKETS FOR HIGH _ | For Electrical Equipment 


FREQUENCY CONNECTIONS 


On timing devices, variacs, rheostats, knife 
switches, circuit breakers . . . these are just a few 
of the electrical devices on which MOLYKOTE dry 
lubricant does an outstanding job 


Apply it wherever conventional lubricants tend 
to gather dust or become gummy; use it to reduce 
wear, seizing, galling and fretting; and depend on it 
to function perfectly at extremely high or low tem 
peratures. In many cases one application has lasted 
the entire lifetime of the equipment 

Send for detailed information today 


Information on MOLYKOTE Lubricants also appears in 
Sweet's Product Design File 55, Section C 





AG " , 65 Harvard Avenue * Stamford, Connecticut 


WITEO Cage FASTENER CORP 
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UNREGULATED LINE VOLTAGE 


TYPICAL RECORDING FROM A LINE VOLTAGE VARIATION SURVEY: 

The chart at the top is representative of the average line voltage of stable voltage are often followed by periods of violent transient 
condition found in a comprehensive survey of commercial and fluctuations and/or large, gradual swings. The bottom chart, re 
industrial establishments. A tracing at the same point made at corded at the same time, shows the output voltage of a Sola Constant 
another time might show entirely different conditions, since periods Voltage Transformer fed from this line 


SOLA REGULATED LINE VOLTAGE 


End Fluctuating Line Voltage Handicap 
to Reliable Product Performance 


Where line voltage fluctuations impair the performance of voltage sensitive TyNCAl cuatemeeneme 
electronic equipment, Sola Constant Voltage Power Transformers often provide SOLA POWER TRANSFORMERS 


a simple, economical solution. Stock or custom designed units are available 


ia ike ; Va 
Ihe Sola regulator has no moving parts and requires no manual adjustment r 4 
or maintenance. Operation is automatic with response time 1.5 cycles or le 


Regulates as close as +1°%, with line voltage variations as great as 30%. 


To meet special load requirements or service conditions, units can be custom 
designed for production quantity orders. Variations available for special-order 
work include: 

@ Capacity ranges from a fraction of a va to 30kva 

Wide variety of voltage inputs and outputs 

Frequencies other than 60 cycles 

Provisions for wide ambient temperature ranges 

Structural features for installation as a component 


Premium mechanical features for military service and other special duty 


The cost of Sola voltage regulation may be far less than you anticipate for 
two reasons: 1) installation of a Sola unit eliminates the need for the conventional 
non-regulating power supply transformer and any regulating components which 
you may currently use ...2) your requirements may be satisfied by a stock 
unit or custom design already on file. A Sola sales engineer is always available P 
to discuss your voltage regulation requirements with you. a 


Consiand ber Write for Bulletin 6 D-CVES 
iN for facts on the complete line of Sola 
rr Constant Voltage Power Transformers. 


TRANSFORMERS 


CONSTANT VOLTAGE TRANSFORMERS for Regulation of Electronic and Electrical Equipment © LIGHTING TRANSFORMERS for All Types of Fluorescent 
and Mercury Vapor Lamps. © SOLA ELECTRIC CO., 4633 West 16th Street, Chicago 50, illinois, Bishop 2-1414 © NEW YORK 35; 103 € 
125th St., TRafalgar 6-6464 © PHILADELPHIA: Commercial Trust Bidg., Rittenhouse 6-4988 © BOSTON: 272 Centre Street, Newton 58, Mass., 
Bigelow 4-3354 @ CLEVELAND 15; 1836 Euclid Ave., PRospect 1-6400 @ KANSAS CITY 2, MO.; 406 W. 34th St., Jefferson 4382 © LOS ANGELES 23 
3138 E. Olympic Bivd., ANgelus 9-9431 © TORONTO 17, ONTARIO; 102 Laird Drive, Mayfair 4554 © Representatives in Other Principal Cities 
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ASHESTOS SLEEVING 
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$62 
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BALANCING MACHINES 
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BATTERIES, DRY 


Ml 
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ELIMINATORS 


BATTERY 


BEAD CHAINS 


‘ if 


BEARINGS, BABBITT 


A 


BEARINGS 


BALI Miniature 


I 


BEARINGS BALL and 
Radial and Thrust 


BEARINGS and BUSHINGS 
LUBRICANT RETAINING 


BEARINGS and BUSHINGS 
Brass Bronze Steel ete 


BEARINGS and BUSHINGS 
NON-METALLIC 


engineering and manufacture of electrically operated machines 
a monthly service to readers and advertisers. Data may be secured from advertise 
Publisher will supply any additional information which is available 


ROLLER 


METAL 


appliances 


use postcards appearing 


BELT DRIVES. See Dr B 


BENDERS, BRAKE and SHEARS 
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BERYLLIUM COPPER (Rod, Strip, Tube 
Wire 


BIMETALS 


BITS SCREW and BOLT 


BLADES 
t 


BLOCKS PILLOW 


BLOCKS TERMINAL 


BLOWERS 
BOLTS 
BOXES and CRATES. WIKEBOUND 
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HOKXES METAL 
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Harne “A Assemblies Wire 
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Plungers Rings Seals 
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CASTINGS 
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TO? STAINLESS CASE 


TRANSFORMER 
4750 


MAGNETIC AIR, RECEIVER 
COMPONENTS ~ 4750 
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or . 20" 


RECORDING 
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4750 COMPONENTS 
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MATERIALS” 
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Oe LL 
assures Maximum Stability in 


AMPERITE 


RELAYS and REGULATORS 


Simplest * Most Compact « Most Economical 


Thermostatic 


DELAY RELAYS 
oso tenserente 


\ P Amperite Thermostatic Delay 
wry Relays ire < ted for 
ambient tempera ' 

from 
appt 
ntinu 
ugg 


MINIATURE 


PROBLEM? Send for 


Bulletin No. TR-81 pace 


Al Amperite Differential Relays: Used for auto 


iti verload, under voltage or under-current protection 





BALLAST REGULATORS 


Amperite Regulators are lesigned to keep the current in a circuit 


ovtomatically regulated at a detinite value (for example, 0.o amp 
For currents of 60 ma my Operate on A‘ D« 


iting Current 


VF 


Hermetically sealed ey 


aAmrenire 


50% : 2% 


Write for 4-page Bulletin No. AB-51 


AMPERITE CO., Inc. 
561 Broadway, New York 12, N.Y 
Telephone: CAnal 6-1446 


In Canada: Atlas Radio Corp., lid 
560 King St., W., Toronto 2B 


Amperite 


CIRCUITS. ETCHED. PRINTED, ETU 


edford, Mass 

N. Main, Brock 
sttanooga 5. Tenr 
H Glendale 
Ww 

be-Untle 
Milwaukee 

ronics D 


ASTINGS. INVESTMENT 


. CLAMPS and CLIPS. GROUND 
‘ TEST 
Yo 
! 


‘ 


ATHODE RAY TUBES 
‘ I 


EMENT INSULATING and SEALING 


‘ 


' 


CLAMPS and CLIPS, SUPPORT 
TF I 


A 


CLEANING COMPOUNDS, METAL 
| 


CLIPS SNAP 
CLOTH INSULATING 


CLOTH TRACING 
' & I 


CLUTCHES 


OAXKIAL CABLE 


OIL CORES and FORMS 


{ 


j 
I 

HAINS. BEAD 

HAMBERS, TEST 

HARGERS, BATTERY (cael ‘ 


HARGERS, MAGNET 


HOPPERS, ELECTRONIC 


CIRCUIT BREAKERS 


CIRCUIT STRUCTURES, ELECTRONIC 


coil WINDING MACHINES 
} ‘ t I i f I 
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Tricky parts at big savings 
by Harper Flo-Form 


If you are using any parts like these that are milled 
from bar, Harper FLO-FORM can produce them 
for you faster, cheaper, with a better grain struc- 
ture and without wasting costly alloys. 

Harper engineers are specialists in producing 
parts from non-ferrous metals, stainless steel and 
high-temperature alloys. High skilis in both cold 
and hot forming, by the Harper FLO-FORM proc- 
ess, make possible major cost reductions. Call 


your nearest Harper office for a field engineer or 


send your problem directly to us at Morton Grove. 

Of course, if you use any standard type fasten 
ings—bolts, nuts, screws, washers, rivets of 
corrosion-resistant metals—you are familiar with 
the extensive stocks of such fastenings available to 
you from Harper Distributors in every major 


market area. 


PHE H. M. HARPER COMPANY 
$204 Lehigh Avenue, Morton Grove, Illinois 


SPECIALISTS IN ALL CORROSION-RESISTANT FASTENINGS 


t + 





Uber r ( arbor Products 
George Ave., Cleveland 


ANOTHER FAMOUS NAME ‘niversal Windiiig to. BO Box 1800, CONTACTS, CARBON. se 


COLD FEADED PARTS ee astener CONTACTS, HEATER PLUG and TAP 


TOOL COMPANY nant tager te Heyman Mfg. ¢ Kenilworth 11, N. J 


eet o orD.. i i , CONTAINERS, PACKAGING and SHIP- 
eke PING. Bee a Boxes and Crates, Wire- 


‘ siner Corp Div af Crown 
rbhach Corp St. Laulis 2 Mo 
Hair and HKidgway 


“ Place, Chicago 8, I 


CONTRACT MANUFACTURING 
Manufacturing Co 
Waterbury 20 
COMMUTATOR SAWS and SLOTTERS ’ al Wat Ordnance Div 
HW I r I i Kl Syca 
' i 8 Park Ave 
I ' enula ‘ t 640 Belmont 


COMPOUNDS ngter N J 


SEALING Sve a = oes 
S Sealing ; 

CONTROLLERS, MOTOR 
COMPOUNDS, VARNISH. sex is hr gs 
‘ K I 


COMPUTER COMPONENTS 


Ce Paris 


B e 14 McKee, Batavia 

aus 
o¢ . s Apparatus Sales 
Mall makes tools for lasting service. i aiiiaiiaitte : Kussell de Stoll Barclay 
And that means top quality in every Square 1D Co, 4041 N. Richards, Milwau 
product detail CONDUIT FITTINGS War 
M 


Send for Catalog 56-—-shows how ; Electrical Product " CONTROLLERS, POTENTIOMETER 


to order molded or assembled types. Comme cane ; Bristol Co. Waterbury 20, Conn 
: z TAGIlabue I r DA Weston Elec 
rieal I r ¢ Cort 4 Freling 
‘ 4 Newark N J 
Whee Instrume D Barber-Colman 
Kock, Rockford, 1 


PHOENIX ELECTRIC MANUFACTURING CO. ee WIRE and CABLE COE FLOAT ond LieuliD 


4211 West Lake Street Chicago 24, Illinois : , ote corune. eas ae ae 


Thermostat 


00 South 


witches 


Acro 


(GENERAL MANAGER 
850.000 


Our company ts a well known manufacturer of 
metal products, with a long record of profitable oper 
ation and annual sales of over $50,000,000. We have 
an excellent opportunity for a general manager to 
direct all phases of an expanding high-production 


operation 


Con 
Maas 
Milwau 


The right man should have successful 
experience as general manager of a 
company or as manager of a separate 
division 


He should have the capacity and the de 


sire to eventually assume even broader 


Ps ‘ . ONTROLS, REMOTE See 
responsibilities with our company ' Stations; ‘Rela 


iw er 


e Preferred age 38 to 50 years CONTACTORS, MAGNETIC ' ONTROLS, RESISTANCE 


The new man will immediately be eligible for an CONTACTS and CONTACT POINTS CONTROLS, SERVO 


excellent bonus and retirement income program sebbbi cniiiiitieiaia 


Your reply will be treated in complete confidence ' ia # london Engineering Co. Dept. M 


w an Wis 


and should include age, present connection and home cise Site inlet fies da dea 


telephone number OPPER, BERYLLIUM. See Beryllium 


Box No. 104 ELECTRICAL MANUFACTURING ‘ ry & 4 Pp. R CORD and TWINE, ARMATURE and 
: COL 

1250 Sixth Avenue, New York 20, N. Y. ak Insulation Manufacturers Corp., 568 W. 

a eae — ~y-eg — Ahg 


rflex Corp ® N. Jay, Rome, N. Y 
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USS 
ELECTRICAL 


STEEL SHEETS 


sw 


MAIL COUPON FOR COMPLETE INFORMATION 
As you in the electrical industry expand and United States Steel 
Room 5275, 525 William Penn Place 


rove ts 2 tter ele 
improve your products, you need better ele Pittsburgh 30, Pe 


trical steels and more of them 


United States Steel’s expanding coil pro 


ducing facilities will help you, because they roams 


Firm 
enable us to serve you better and faster with 
Address 
steels that meet design requirement teels City 


with the physical characteristics you need to State 


I 
| 
| 
| 
{ 
| 
! 
| 
| 
| 
l 


cut manutacturing costs 


Send the coupon for further information on UNITED STATES STEEL CORPORATION, PITTSBURGH 
VBIA-GENEVA i / )N AN FRANCISCE 
USS Electrical Steel Sheets. Or call our neat TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA 
Att EF Pr YU N WAREHO t STRIBUTOR 
EOD STATES ‘ JMPANY. NEW YORK 


est sales office 


ee eee a Se oe oe 





bit GambleWith Se 


Cable Porformance — tnt" Ree 


CORD SETS aaa and 


DRIVES BELT 


DRIVES. ELECTRONIC 


ORES POWDERED METAL 
I Powder Meta 


ORES REFRACTORY r erat puUCcTSs WIRING 


ORES TRANSFORMER 


} 1 


DUPLICATING MACHINES DIELESS 
| I \ 


DYNAMOMETERS 


CORK and CORK COMPOSITIONS 


OUNTERS . ' ELECTRICAL SHEETS 
ELECTRONIC COMPONENTS 


ELECTRONIC TUBE COMPONENTS 
Base Caps. Lead-in Wires, Stamp 
ings, Welds. Et 


rd 8 
ago 3, I 
76 EF 


ent Cr \ ENAMELING SHEE 
Chicago ¢ ' ‘ 
Hartford 


TS 


ENAMELS 


«-Dependon PHALO J seid’ soe ney 


Mf Co., Dynan 


M sfacturing Cort 
: rook, Il 
“Almost” is never enough when it comes to 

RYSTAL DIODES. See Re 


cable performances. You must be 100 certain secon sale 


RYSTALS, QUARTZ 
the cable you select 1s custom-made to do the job 


: ‘ FABRICS, INSULATING. (Sheets, Tape 
your power engineering plans call for. You must erica, Tut Yarns. Thread, Cord, €t 


‘ 


know you can depend on cable performance in vEsmpene 


every respect. Many of America’s major users of , 
DAMPING DEVICES 
cables have found they can depend on Phalo to 
produce exactly the cable needed 
DECALCOMANIAS 


Send Phalo a COpy of your cable “specs” 


You ll discover a new kind of cable dependability, DELAY LINES 


DIAL LIGHT ASSEMBLIES 


bor The ¢ omple te Phalo Catalog a 


DIALS and PANELS 


te ASTIN MACHINES 
PLASTICS CORPORATION  » 


Nhe Oust ” bable House DIE ELECTRIC HEATING UNITS 


COMMERCIAL FOSTER STREET 
WORCESTER, MASSACHUSETTS 
inevleted Wires, Cobles Cord Set Assemblies 


DIE-SETTING TOOLS 





ROLLED AND MOLDED ARC CHUTE SHELLS, 
made by C-D-F for the I-T-E Circuit Breaker Com 
pany for 7.5 and 15 KV air magnetic circuit breaker, 
are good examples of paper-base Dilecto doing a hard 
job. Each completely closed insulating shell (NEMA 
grade X) has flame-retardant construction, negligi 
ble water absorption, and high dielectri trength at 
t¢ 


all point ») withstand impulse test requirements. 


THIS HIGH-SPEED SAMPLING SWITCH, 


telemetering and automation ¢ 
per-ba e Dilect tut 


General Device elected Dile 


d low moisture at 


eae eae 


C-D-F paper-base Dilecto 


Excellent electrical properties, ease of machining and 
punching, with low costs are features of the many 
paper-base grades of Dilecto laminated plastics. Adapt 
able to forming Dilecto I i mechanically versatile in 
sulating material that withstands difficult operating con 
ditions, moisture and temperature variations 


Insulating papers include kraft-alpha, cotton rag, and 
asbestos. Improved phenolic, or melamine silicone lami 
nating resins are used. C-D-F builds tlame resistance 
into a paper-base laminat you get vorthwhile 

to-machin ubstitute for a glass-base laminate 

bonds copper uniformly to Dilecto you get a 
superior metal-clad laminate tor printed circuit apph 


cauion 


big, reliabl oul Ol upply C-D-F he Ip you im 
prove design, simplify purchasing, speed production 
Look in C-D-] catalog in the Product Design File 
(Sweet's) tor the addre ol your nearest C-D-F sales 
engineer. Write for samples and new Dilecto catalog 


CONTINENTAL DIAMOND F Le 


a 
NEWARK 13, DELAWARE 


ACCURATE MACHINING, SMOOTH FINISHING 


per on 





Time delays in 
automation 
circuits 


Time / Delay / Relay 


When 


ito 

repetitive ac Fre 

ou ll find a ine reliable 
| 


wet ited pnetuinnatic il t 


versatile 


The AGASTAT is ® light 


© unaffected by voltage variations 


dependable 


® instantaneous rec ycling 


* available in models which offer delays on energiz 


ing and de-energizing, two-step delays, manually 


actuated time delay switch, remote push buttor 


control 


WRITE our application engineers for help with 


your timing problem. Address Dept. 423-42! 


Elastic Stop Nut Corporation 
of America 


1027 Newark Avenue, Elizabeth, New Jersey 
Pioneers in pneumatic timing 


t 


{ 


i 


] 


SPECIALISTS IN DESIGNING AND MANUFACTURING OF ALL 
PURPOSE FASTENERS, WIRE FORMS. TOOLED TO PRODUCE 


OVER 1,000 STYLES IN ANY SCREW SIZE, MATERIAL, FINISH, 
QUANTITY, OR TO YOUR SPECIFICATIONS 


SERVING INDUSTRY FOR THIRTY 
Bulletins Covering Our Complete Line Upon Request. 


WENCO MANUFACTURING CO. 


SIMPLEX WIRE STRIPPERS AND CUTTERS 
TOOLS * DiES * STAMPINGS * SPADE BOLTS 


1136 WEST HUBBARD STREET, CHICAGO 22,1LLINOIS 
EL 


FIVE YEARS 


FASTENERS 
Snap 
Washers 4 
Screws 


Bolts 
Ma 


(Bolts 


Assemblies 
Rivets 


and 


Nuts 


Thom 
Machir 
borr i 
Tinnermar 
‘ eland or 
i-Carr Faste 


Ma ACD I 


Mfe © 
tm s 


Lock & Snap Assemblies (1) 
ort & M “ 


Pins; 
Screws 
Serews 


ckford, Dl 


, 


rp. of 
Vauxhall 


America, Det 
Rd., Uni 


Pre-Assembled Washers 


Americar 


and Serews 


Willimantic ( 
3501 Shields A 


Screw ¢ 
screw ‘ 
Il 
Screw ¢ New Bedford, Ma 
me me 1971 W. 8 
Ohio 
ce Rockford Ii 
& Ward Bolt and 
N.Y 
I nois Tool Work 
Elgin, 1 
Boutheco Div r 
1, Lester, I 
Sub. Ameri 
i 520 N. Dear 
il 
7 ener Cerp Cambr 
Ma 


Recessed Head Screws 


Co 117 N. Main, Brock 


Products Co Im s 


Nuts; Lock & . ” : 
Pre-assembled Garden City, N. Y¥. 
Recessed Head mie 4 ‘ ‘ Willimantic, Con: 
Washers.) f Works, In 85 Chart 
} Conn 
Waterville 14 
iry 26, Conn 

Ol Shields 


Conr 
Ave 


pper Co., Waterbury 
The 
Ii} 
»., New Bedford, Mase 
S. Main, Terreyville 


2517 Washing 


(any Reckford, I! 
orp., 18631-51 & 
I 
8204 


Lehigh Ave 


Shelter Rock Lane 


Corp 127 Churct 


0 1971 W. 85u 


rhine Co., Milford 
ekford, Til 
facturing Ce., 
Ohlo 
General Ameri 
Entin Rd, Clif 


244 


Roosevelt Rd., Ct 


te ( 
oclation 
RI 
rville 14, Conn 
Tool Work 


Reekford I 
Unien Tr 


inots 
Elgin, Il 
Mfg. Co., Sout 


rdware 


Steel Co., Jenkintown ¢ 


63 W. Erie, Chicag 
Sub. Americar 
20 N. Dear 


49 15th, Reckfore 


of America, Alcos B 
) Pa 
Metal Products Co Ir 
Hudson, N Y 

& Copper Co 


Milford 


(A) 
Fastener 
N. J 


1-Carr 


ainside 


Waterbury 2/ 
& Machine Co 96090 W 
i Bellwood, Lil 

rew Co., New Bedford, Mas 
irs & Co (Ine.) KB. 1 
Dept Wilmington 98, De 
f Illinois Tool Works, 19° 

Rd Desplaines, Tl 
lucer Corp 125 Beechwoo 

. ‘ Rochelle, N. ¥ 

Harper H M 8204 
Mort - 
Hassa 


Lehigh Ave 


P.O. Box 2225, Wes 


Ke : t Nut Corp 127 Chure? 


Erie, Chicag Sa t & 


Milfor 


Machine Co., 


ib. Americar ; é s 14 


520 N. Dear Tor 


Norwood 
Southeo Div., 3rd a 
Bivd., Lester, Pa 

“a W Erte, Chicage 


Box #688 
Cambridge 


W. Hubbard, Chi 


Set, Machine (H Seif 


or Panel Shelf 


et t facturing Co 133 Sheldon 


} Sixth, Daytor 


America, Alcoa Bldg 


is Tool Works 195 
es, Til 
7 N. Broad . ‘ xiucta Co. Ine 
Y H) 
6, Conn H) 
3501 Shields Ave 
HJ 


pper Co 


Willimantic, Conr 


unt Kisco 1 


and Taper (G Waterbury 2 


ts Co In t go v % 2517 Washingt 


F 


Waterbury 2¢ New Bedford. Mars 


Washingtor 
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ovtput shaft can be rotated to 
operete in any 90° quadrant. 


A LIGHTWEIGHT, COMPACT F.H.P. MOTOR 


all angle operation 


... power plus versatility 


Versatility is the keynote of this new PET Uni gear systems are available with gear ratios 


versal Motor, now being used as a starter unit to 24:1. 
on Briggs and Stratton gas engines. The output 


up 


Simple variations enable this motor to meet a 
shaft can be rotated to operate in any 90° quad wide range of different needs. Special gearing 
rant. The motor can be mounted to perform in hafts, and dimensions can be easily supplied 
any position or angle either foot mounted Governor control is available up to 10,000 RPM 
on integrally cast pads or flange mounted on speed 

machined rabitt diameter, front portion gear case This really versatile FHP motor was produced used as power source to 
housing. Easily accessible terminals make con only because PET’s engineers have become ac 
nection fast and simple. Flexible grounded or customed to solving a vast variety of fractional 
ungrounded line cord optional, Designed for horsepower problems. Recommended application 
either intermittent or constant duty, this flexible include use as an engine starter, garage door lift 
motor can be furnished with output speeds from motor, electrical tool motor, power source for 
1125 to 27,000 R.P.M. and with horsepower rat tool room, milling machine, and in a variety of 
ings ranging from 1/10 to 1/3. Double reduction — other industrial equipment 


SPECIFICATIONS (SERIES 1200) 
Universal type AC/DC Series, or Shunt Wound 


raise and lower garage doors 


Output speeds; 1125 to 27000 rpm 

Voltages; AC, 24 to 230V; DC, 6 to 230V 
Bearings—bronze sleeve; ball, or needle optional 
Size; Geared Motor 234 x 2% x 6% 

Without Gear Housing—2% x 2% x 5 


Ventilated or totally enclosed 


PORTABLE 
ELECTRIC 
TOOLS, INC. 


Special Products 
Division 
320 West 83rd Street 
Chicago 20, Illinois 


POWER TOOLS 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 


used as starter on gasoline 
engine with output shaft at 
straight angle or in horizontal 
position depending on type 
of engine 


used in inverted position as power 
source for tool room milling head 


for full details 


DMS ee 
Special Products Division 

PORTABLE ELECTRIC TOOLS, INC Dept EM 4-56 

320 West 83rd Street, Chicage 20, Illinois 


Gentlemen 


Please mail me complete FREE information on PET's complete line 


of fractional motors and motor parts 
NAME 

FIRM 

ADDRESS 





R I anapolle 


Marsha North 


Ba es 0 ' ; FINISHES, PRODUCT See Lacquers 
Now! End Cord and ont York We 
J neal nen ve Seneral 2c’ FLUORESCENT LAMP AUXILIARIES 
Cable one here atte tots Control. Unita starters a 


Starters and 


‘ at I ar rmer ” te tore se Re 


\ STRAIN | 2228515 = Bere 
RELIEFS 2 EE 


OOT SWITCHES 
FORGINGS 
© Permanently anchor 
exterior conductors 
¢ Withstand strains up 
to 100 Ibs! 


Low cost, easily installed . eg Ree — FREQUENCY METERS 
GRIPMASTER Strain Reliefs : “o> o ; . ‘ FUSE HOLDERS. MOUNTINGS§ and 
anchor cords and cables at point of 4m ee 

entry and positively prevent loosening : 

of the conductor at the terminals. Solve 

your cord and cable failures PERMANENTLY 

wherever exterior conductors supply the 

power! Underwriters accepted. 


FOR EVERY TYPE OF CONNECTION! 
EVERY ASSEMBLY LINE OPERATION! 


GRIPMASTER ALL-METAL TYPE root D * ‘ w rh “Cont re . Inc., Norwalk, 


Slight pressure permanently positions 


es Div 

this one-piece type. The strain relief JR z 
' \ : \ ' ‘ ectr ' Satew 

forms a smooth metal band which is ’ . 

firmly locked in a tenacious grip about 

the cable 


GAGES TEMPERATURE PRESSURE 
and VACUUM 


GRIPMASTER CLICKON TYPE : ) I» 


Clicks on in seconds, locks securely in 
position. The Clickon forms an immovable 
ring with uniform pressure around the 


cable circumference einen eukuOLA e GALVANOMETERS 
> GASKETS 
FIBRE VULCANIZED r 


GRIPMASTER INSULATED TYPE 


Especially adapted to assembly line 
operations. Forms a neat, compact ring, 


holding the cable in a vise-like grip 


GRIPMASTER WIRE irginia Pulp and Paper ¢ 
BINDING SLEEVES — 
Prevent the fraying of FULTER ELEMENTS, POWSERES 
METAL 
] cord ends. Specially treat: f 


. lb Ml - 
ed rubber tubes available ‘ I i ‘ : G 2 
§ t er t efeller Center, 
in 5 wire sizes to .790 , New ' N 


CALL OR WRITE TODAY, FOR NEW ; s ea 
' P GEARMOTORS Bee M rs 
CATALOG, SAMPLES, QUOTATIONS i — 


GEORGE WALKER COMPANY “ao Ci Kiana Ra, TH- Apps i rer Com, Det 


) , e wk Gear Div "erfection Gear 
EXCLUSIVE MANUFACTURERS ‘ r 


118 AMSTERDAM AVENUE, PASSAIC, NEW JERSEY | vBenenectady 5 . “i a : ots fn i "nh s, Inc., 1035 Parmele, 


Wor 7 Ogden 
FILTERS, RADIO i g 


D 2415 Pennayl 
Ind 





U.S. Royalite’ 


molds to any contour or detail, func- 
tional or decorative...can be quickly tooled by 
can be riveted, 


4 


sawed, machined, etc... has 


ann is PLENTY TOUGH! 


Beauty and str ngth ¢ ire yours in Royalite’s exclusive production run. Royalite comes in sheets in a choice o 


ompt ve f therm« i stic fortihed with rubber as many built-in colors, grained and smooth finishes. Let 
‘ete case of the above soon-to-be-announced portabl us show you why Royali 


I phon 
wood (for prototypes), resin or me tal, depe nding on the 2638 N Pula 


Ou United States Rubber 


RVICE CARDS, PRECEDING BACK COVER 


dictating ae aes cama can be made of Write o 











EXPERIMENTAL COMMUTATORS 


MADE TO YOUR EXACT (() 
SPECIFICATIONS BY TOLEDO) ))\ 





/ lf you are faced with 
difficult commutator design problems, take advantage of our 
engineering service we have the engineering facilities 
and modern tool room equipment to produce experimental 

commutators and collector rings. Your newly designed commutators 
will be produced with extreme accuracy and manufacturing 
controls Toledo products are manufactured from finest 
silver bearing copper, high grade steels and mica 
Commutators are precision machined and heat-treated. Our quality 
control procedure 1s approved by the U Air Force 


Write today for our catalog #60, to 


TOLEDO COMMUTATOR CO., OWOSSO 6, MICHIGAN. 


TOLEDO COMMUTATORS 


quality products since 1895 





SCREWS - BOLTS - NUTS - RIVETS 
TUBULAR RIVETS - WASHERS 
IN ALL METALS 


IMMEDIATE DELIVERY. CATALOG ON REQUEST 


127 CHURCH ST. NEW YORK 7, N. Y. 





Michigan Tool Co 
EK. MeNichols Ka Detroit 12 





i nental Diamond Fibre Div. of The 
K ‘ I Newark 18, De} 
Fastex Db {f Illinois Tool Works, 195 
Aly K Desplaines, Il 
Gear Speciaitic Inc., 2635 W Medi 
‘ ( ae Ii 
a He er Corp 125 Beechwood 
‘ } Rochelle, N. ¥ 
on Gear ¢ 8 E. 179th, Cleveland 
on 
In 4612 W. F ertor 
Ys 
Ka { 540 Tulle Ave Oak 
le 
ak f Iilinot Too! Work 
at. ¢ Flg I 
‘ aphite Co 21 Holland 
4 aw i Meta 
ble Cor Gatewa 
‘ r, Bidg {01 Liberty Ave 
i rut Va 
A“ Ma g & Tool ¢ 71 
Arcade Piace, Chicago I 


GENERATORS. See Motor 


GENERATORS, ELECTRONIC 


Klectr I ator ¢ I 106 Ca 
‘ “ gdale, Com 
Ge ‘ t r ‘ Appara Ba 
Ib Behe y . ¥ 
‘ ‘ Klew ‘ Flectronice D 
Klectr Park Myra ei. % 
i ‘ I rie I Dept EM 4 
a Kac e, W 
Ir ria Flectronice 
I Oak HK P.O. Bow 13055 
H Tex 
‘ . ‘ Gulton 1 rie 
i iD a A Me ' J 


DIODES Bee Hectifier 


GERMANIUM 
ae r Transistor & Cryst 


GLASS-BONDED MICA 


am re al i Fibre Di wf The 
Hudd ¢ I Newark De 

tienera Mlectr % (Chemical Div 
Pla Ave Pittsfield, Mass 

M A Cort f America ' C1ftor 
! ‘ f ' J 

GLASS-FIBER YARNS, CLOTHS and 


TAPE Fabrice, I sting 


Still-Man Co 126 EK. i64th, New Yor 
6. N.Y 
Syntror Homer City, Pa 


Co 
Vulean Blectric Co., Danvers 2, Mase 
Watlow Electric Mfg. Co., 1362 Ferguson 





Ave., St. Louls 14, Mo 
Westinghouse Electric Corp 160 Mercer 
Pa 
Co FAwin L 7530 Thomas 
B Pittsburgh 8, Pa 


HERMETIC SEALS 
na Hermet 


See Seals and Ter 


HIGH-FREQUENCY HEATING UNITS 


4 Chalmers, Milwaukee 1, Wis 

Genera Fiectri Co Apparatus Sales 
Db Schenectady 5, N.Y 

Ka Receplor Co Inc., Bemiconductor 
Dp , W. 190! New York 14, N.Y 

Westinghouse Blectri Corp. Gateway 
Center Bidg No. 3, 401 LAberty Ave 
Pittsburgh 2 a 


HIGH NICKEL ALLOYS. See Nickel and 


ke A 


HOLDERS, COMMUTATOR BRUSH 

Graphite Metallizing Corp 1059 Nepper 
an Ave Yonkers 3, N. Y 

Mycalex Cort f America 116 Clifton 
B Cliftor N. J Glass Bonded 
M 

Phoenix FPlectric Mfg. Ce 4211 W. Lake 
ct ie iI 

lriple M Klectronents D Mictwest 
M ne & Mfg. Co., Gurnee 9 iil 

IMMERSION HEATER UNITS. See Heat 
gt ‘ & 1 t 

IMPREGNATING COMPOUNDS. See Ce 
ent, I eg & Sealing; Wares and 


INDICATORS, HEAT. See Therm 


meters 


INDICATORS, SPEED. See 


Tachometers 


INDUCTION HEATING. See High Fre 
yue Heating Unite 


INFRA-RED LAMPS. See Lamy Incar 


& Infra-red 











INSTRUMENTS. ELECTRICAL MEAS 
GLASS, TECHNICAL URING and TESTING 
Hi ( ! Ma bikha Acme Hlectric Corp., Cuba, N. Y 
: ! p Pu Acrovox Cort New Bedford, Mass 
! 9 ale, Pa Assembly Products In Chesterland 14 
GOLD, ROLLED (Pilate and Wire 4 jated Hesearch Im 3794 Belmont 
Amer a ‘ r ¢ Ir 6.0 Vrince au s, I 
I ie Beta Flectric Cory EK. 103rd, New 
Hak & ¢ I Astor, Newark York N.Y 
itr ‘ Waterbur 0, Conn 
‘ ‘ j in Meta & Contr DeJur Am » Corp 45-01 Northern Bivd 
‘ i} Attlebor M lvmg Island City 1, N. Y 
iia ‘oH i I New York [it-M Ir 411 Broadway Kansas 
y cit M 
Ls & Gar ‘ Industrial D Doelcam, Div. of Minneapolis Honeywell 
A r M Soldiers Field Rd Boston 35, Mass 
Mah ‘ 1» | I # Union Pia Federal Telephone and Radio Co., Div. of 
, ‘ Attlebor Mass Interr mal Telephone and Telegraph 
‘ M Kin Hartfor Corp 00 Kingsland R4., Clifton, N. J 
to Freed Transformer (¢ Im 1730 Weir 
K i'r Meta I Hel le ‘ field, Brooklyn (Ridgewood) 27, N.Y 
Clienera Flectric oe Apparatus Sales 
I schene N 
» ‘ ‘ eba Inetr ente Corp Chu ltor In 
GRAPHITE —_ . , I Durham Ave, Me 
J 
GREASE, BEARING u I tries, Ir 145 Kim. Sycamore 
bow Corning Cor Midla M . I 
ui bAectr In vO Boz 748 
Pasadena, Calif 
GRIPS and CLAMPS, STRAIN RELIEF [C4! Hndustries, It — Fes Ave 
t x ’ f I I Work I rial Uv me Laboratories. Ine 
\ K I t I Pollock Ave Jersey City 5, N. J 
i" ‘ Mr ‘ | 4 l J ul Te Equipment Co. 55 EB. lith 
‘ KS N Kosts Ave ~ York N.Y 
‘ International Instruments, Ine P.O. Box 
lh ‘ a A jam Ave m4 * Haven 15, Conr 
i IAnk Aviation, I Sub. of General Pre 
n Ke ent Cort Binghamtor 
HARNESSES and ASSEMBLIES. WIRE y 
M ‘ t L, 109 N. Pair Oaks 
‘ i” N. Malr Brock ‘ Pasadena. ( f 
Mia Natior r matic ¢ In Holtzer 
i Mig ¢ W Van B Cabot Di Amory, Bosto Ma 
. ‘ "he ‘ Pasadena Ave 8 
i i « I \W I Villimar Pasadena. Callf 
. Kad Cort f America, Tube Div Har 
( ‘ r w York YJ 
} Fleets ‘ 00 W. McKinate 
‘ («a ‘a l’a . ‘ y 1 I 
nf . I r Klectronics Corp 
, M v. ro 6 : ‘ I Oak RA 
‘ ! H Texa 
: ' . : Ma ‘ i Herman H 27 Park PF! 
: . York N.Y 
j M f ‘ ie w. oO Vater 1 ( ! 145-88 
! I irs Ia br ‘ j acie hia Pa Ornetilo 
I ‘ Cor ‘ & tf 
‘ » M } tr Cory Gateway 
! SN. Ha ct Center Bide. No 401 Liberty Ave 
I i r a 
\ Blake ¢ H i Vest Blectrical Instrument Corp al4 
‘ ) Fa ‘ Mr ghuysen Ave Newark NJ 
! ‘ 0 Vheel Inetru t dD Barber Colmar 
‘ Rok, Rockford, I 
HEADPHONES and HEADSETS 
A ‘ Cos Y INSTRUMENTS, ELECTRONIC, See also 
wn BR n. « I oO 4 Hecorder Osecillographie 
re ¢ A bp f « ‘ 
i? . Cor Car r R Hrist ‘ Waterbury 20. Contr 
KK y ir h We r ' o 45 Verkine Ave 
Pelex | ‘ Park St. Paul 1, M Clevels {, Onto 
Doelcam, MDiv. of Minneapolis Honeywell 
Soldiers Mield Rd, Boston 35, Mass 
HEATING ELEMENTS and UNITS Du Mont Laboratories Inc., Alien B., 760 
Car ‘ ‘ bar Dt Niagara Bloomfield Ave., Cliften, N. J 
Fa oo Federal Telephone and Radio (o., Div. of 
Driver ¢ Wilbur B 50 Riverside International Telephone and Telegraph 
Ave Newark 4. N. J Cort 00 Kingsland R4., Cliftor N. J 
Genera Plectr ‘ Apparatus Sale Creneral Blectric Co., Apparatus Sales Div 
Schenectady N.Y sehenertady N. ¥ 
APRIL 956 ELECTRICAL MANUPACTURING 








INDIANA 


ee ee ee 


OST LeU W en) 


HOW PERMANENT IS A PERMANENT MAGNET? 


Permanent magnets are permanent. Proof 
of permanence is substantiated by many 
practical applications over long periods 
of years. 

The continued accuracy of some of the 
most exacting scientific electrical measur- 
ing instruments, or of the familiar house- 
type, watt-hour meter depends upon a 
permanent magnet. 


The speedometer in your car, the mag- 
neto in your power lawn mower, or your 
wife’s magnetic knife rack in the kitchen 
may be consigned to the junk pile in 
time because of mechanical failure or 
obsolescence .. but definitely not be- 
cause of magnetic failure. 

There is a common belief . . which is 
incorrect... that a permanent magnet 
supports its external magnetic field by 
dissipating some of its internal magnetic 
energy. This definitely is not the case. 


Adverse Factors on Remanent Mag- 
netism. The magnetism of a permanent 
magnet can be adversely affected by any 
one, or a combination of, the following: 


Elevated Temperatures can cause very 
appreciable initial 
losses in magnetism, 
up to complete de- 
magnetization, even 
though metallurgical 
properties are not af- 
fected. 


External Magnetic Fields from electro- 
coils, high electrical 

currents, or even 

other permanent mag- J 

nets can partially or 

completely demag- 

netize the permanent 

magnet, and ob- 

viously, if the field is 


THE INDIANA STEEL PRODUCTS 


Valparaiso, Indiana 


WORLD'S LARGEST MANUFACTURER OF PERMANENT MAGNETS 


READER INQUIRY SERVICE CAKDS, PRECEDING 


sufficiently strong, 
the polarity. 


completely reverse 


Contact with Ferromagnetic Material by 
a permanent magnet in such a way that 
the normal internal field pattern is dis- 
torted can adversely 
affect the remanent 
magnetism. This is 
an important condi- 
tion to avoid in the 
handling of magnet- 
ized magnets. 


7 


me 


Changes in the Magnetic Circuit such as 
to produce a larger air gap than that on 
which it was initially magnetized, will re- 


4 A\\ and itis not recovered 


Ox) ) \ by reassembly to the 
ww) Original gap. A typical 
radio loud-speaker 
magnet, if removed 
from its associated steel circuit, then re- 
assembled without remagnetizing, may 


lose as much as two thirds of its initial 
strength. 


duce the strength of 


the magnet instantly 


Vibration and Shock 
have little effect in 
most applications. 
In all of these 
cases where only the 
remanent magnet- 
ism has been af- 
fected, losses can be recovered by remag 
netization. 
This article is a condensed version of 
a recently published feature article carry 
ing the same title. Reprints of the full 
length article are available on request 
For assistance in designing the most 
efficient magnet for your product, con- 
sult our design engineers—without ob- 
ligation, of course. 


COMPANY 


. COVER 


published for industrial and consumer 


product engineers and designers 
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“CATTLE MAGNETS” PROTECT BOSSIE 
FROM STOMACH-ACHES: Cows often con- 
sume nails, staples and wire with their food 
This causes a disorder called “hardware dis- 
ease.”’ To prevent it, you feed Bossie an Indiana 
Cattle Magnet” (above). The magnet remains 
in her first stomach, gathering the stray metal 
This keeps it from passing to her other stomachs 
(she has four, you know) where it can cause 
great distress 


New manual discusses selection 
of permanent magnet materials 
This newly pub- 
12-page 
manual entitled, 


lished, 


‘Permanent 
Magnet Mate 
rials and Their 
Selection,” dis 
cusses physical 
and magnetic 
characteristics 
and the applications of Cast Alnico 
Magnets (Grades I, Il, Ill, IV, V, VI, 
XII); Sintered Magnets (Alnico II, IV, 
V, VI, Ductile 
Magnets (Cunico and Cunife 1) and 


Indalloy and Indox 1); 


Formed Magnets (Chromium and 
Cobalt). 


Also included is a selector-type chart 
which lists magnetic characteristics, de- 
sign factors, material characteristics, and 
manufacturing methods and limitations 
of the various magnetic materials. In 
addition, special sections present a 
Glossary of Magnetic Terms” and a 


list of magnetic “Symbols.” 


Copies of this publication are avail 
Ask for Manual §.,-4 
on your company letterhead. 


able on request. 


INDIANA 
PERMANENT 
MAGNETS 
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for power supp 


ROYAL 
Cords 


Automatic washers are just one of scores 


of different type products equipped with 
Royal Cord Assemblies. 


Wherever power must be conducted 
efficiently and economically, it pays to use 
quality engineered Royal Cord Assemblies. 
Even under the toughest conditions, Royal 
Cords assure maximum operating efficiency 


longer on-the-job service 


Specify Royal the next time you need 
cord assemblies. As basic producers of flex- 
ible, lamp and service cords, Royal main- 
tains a wide selection of stock and special 
molds for forming a variety of caps, connec- 
tors and strain reliefs in rubber, neoprene, 
vinyl and polystyrene Royal Cords can be 
furnished with standard attachments or can 
be custom-made to meet your own special 


requirements. Write today for complete 









; 
details ‘ 
A \ 
Ask for your copy of the / > . f 
ROYAL CORD CATALOG An’ , 
Contains complete data he i — 


on Royal Stock Molds for ba 
Caps, Connectors and \ 


Strain Reliefs 


—_/ 
ROYAL ELECTRIC COMPANY, INC 


RON NV Pawtedset © Sheds telend 
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CORD A MBLIES * FUSES * WIRING DEVICES 
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A KEY TO K&E 


Mee Mca 


Surveying 
WT a ak 


ng ry Te 


I quipment 
Measuring a 


Drafts 


ue al Tooling 


Slide Es 


e Since 1867 engineers, scientists, designers, surveyors, 
draftsmen have relied on K&E as the foremost, most 
progressive, and most complete source of supply for the 
tools, equipment, and materials they work with. When 
you buy, think first of K&E, headquarters for 7,000 
items. For example 


THE PARAGON” DRAFTING MACHINE 


Thorough knowledg: and thorough care of minutest detail 
were essential to the designing of the sturdy, accurate 
Paragon” Drafting Machine. Draftsmen prefer the Paragon 


because it is time-saving and work iring, because it 1 


| 
reliable, easy to operate and because they don't have to 
treat it with kid gloves. The Paragon Drafting Machine 
increases drafting room efficiency enormously, and effect 


ubstantial economic 


‘ 
as a dt sn iis th nds dt 


KEUFFEL & ESSER CO. 


EST. 1847 


New York - Hoboken, N. J. 


Detrow «+ Chicago + St. Louis * Dallas « San Francisco « Los Angeles + Seattle *« Montreal 


Distributors in Principal Cities 
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quality of 

your products 
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Call on us for... 
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LATCHES AND 
SLIDES 
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NATIONAL LOCK COMPANY 


ROCKFORD, ILLINOIS 


HARDWARE DIVISION 
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Print Rivet Setting Screw Driving 
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tion Test. Also see Marking Machine 
and Devices 
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Bonded 


GLASS-BONDED See 
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j You ll Surely Get 
You Want It! Management “mpeg 


2 € 


The boom in production means more pres- Take this opportunity to replace that old, 


inadequate reproduction machine with the 
efficient new unit you've been wanting— 
a faster, better engineered, and trouble- 
free modern machine! production equipment 


icereieasmsannicasitiiehetin en aiconieiiibidncesiniti maiednaicont 


NOW Is the Time to Get Your New, 
Modern Bruning Copyflex Machine! 


To meet production’s push for more engineering 


If your firm, like most, is gearing up for 
sure than ever for engineering prints. A 


new, modern reproduction unit with higher 
speeds, more operator conveniences will 
help you deliver them. 


greater-than-ever production, you couldn't 
pick a better time to get the approval 
of management for new, modern, higher 
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prints, you couldn’t pick a better time to get a new, 
modern reproduction machine. And you couldn't 
make a wiser choice than efficient, trouble-free 


Copyflex! 


In just the last year, Bruning has introduced five 
new, advanced machine models, one of which is 
shown at the right. These machines offer you the 
famous problem-free installation and operation of 
Copyflex . . . no exhaust venting, no plumbing or 
auxiliary equipment, no installation other than an 
electrical connection. They bring you faster repro- 
duction speed and a host of operator conveniences 
such as fast return of originals, automatic separa- 
tion, front or rear delivery. They are efficient, eco- 
nomical, modern reproduction machines that will 
help you boost your drafting room output, keep 


costs at a minimum. 


Now is the time to act. Mail the coupon below. 
You'll be glad you did! 


COPYFLEX MODEL 500-—A new, ultra-fast, heavy volume 
machine offering top mechanical speed of 40 f.p.m., auto 
matic separation, front or rear delivery, automatic stack 


BR UNING ing, and a host of other advanced features 


Charles Bruning Company, Inc., Dept. 43-t 
4700 Montrose Ave., Chicago 41, Illinois 

Best Process! Best Machines! ; ; 

Sek Galadittien of Mhaiistehl Please send me information on Copyflex process and 
Model 500 Machine. 


a ee 
pecialists in Copying Since 1897 on 


CHARLES BRUNING COMPANY, INC. * 4700 Montrose Ave., Chicago 41, Illinois COMPANY 


in Canada: Charles Bruning Company (Canada) Lid., 105 Church St., Toronto 1, Ont 


ADDRESS 


city COUNTY 
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PANELS SHEET 
M I 1 


STEEL 


PAPER, INDUSTRIAL 


Cottre r ¢ 


New rk 


PAPER, INSULATING 
Acme Wire ¢ 
Haven 14, Conn 


Dixwell Ave New 


( 1 Fibre Dt of The 
Newark 13, Del 


88 Purchase 

Co., 300 Howard 

Slectrt Chemical Div., 1 
Ave Pittsfield, Mass 

th & Vose C East Walpole, 


565 W 


Mass 
I atior Manufacturers Corp 
Washington B Chicago 6, Til 
Irvington Div Minnesota Mining @& 
Manufacturing Co., 9 Argyle Terrace, 
Irvington 11, N. J 
Johns-Manville, Box 60, 
N. ¥ 
Mica Insulator Co 


New York 16, 


Schenectady 1, N. Y. 
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Raytheon selects RESINOX* 3700 for core of 


new microwave cooking oven transformer 


al-electrical propel lie: 


Monsanto mate } ial again de monstrate S its outstanding ph Usit 
intricate assem are resistance, dielectric strength, good impact resistance 
xcellent moldabilit 


microwave cooking oven —only Resinox 
Thi complet tral ( n embl 
\ ) \ | made and put 


ted for the core of thi 
and « 
in both home 


Of all materials te 


bly neart of anew 


3700 qualified on every requirement 
Raytheon engineer and commerce ial-t mi é 
. Manufacturing Co., Waltham, Ma 


ented b Ri | 
Providen 


| application 
The core | pool Irie 


critical 
and 


For this higghly 


vith outstandiny electrica 


a core materia 


Unusual dimensional stability and lov 


needed 
ical propertie 
ital beca ise 
baked at high temperat 
and co 


pny 
hrinkaye were \ 1, assem Perhap 
> 
varnished and thet 


the core Is first woune 
ive Core problen 
lly com Chemical 


field, Ma 


bole a, 


cracking under 
plaint with the materials te 


neat had been a common 


ted 


ising Resinox 3700, these expensive 
transformer coil assemb! 


Result 


of the final 
arygely eliminated ” Faster, more econ 


duction 
Other top-flight qualiti Resinox 3700 
t to electrical part acturers, are 





EXTERNAL THREAD? 


with insert 
molded in 


INTERNAL THREAD? 


with insert 
molded in 


MOLDED THREADS’ 


on holders 
and caps 


BRUSH CAPS TO FIT? 


Internal or 
External Thread 


Many 
Stock Sizes 


MOLDED COMMUTATORS? 


with or 
without prongs 


or segmented 


( 


Complete Range 
of Stock Sizes 


AY Vile 1) Semel leet led) 


oWidwesteWolding “s" 


ILLINOIS 
AND MANUFACTURING COMPANY 


Chicago Pror 


Long Distance: ONtari 


“eiT= 


* TOOLING + COMPRESSION - INJECTION 


PAPER. PHOTOGRAPHIC REPRO 
DUCTION 


| 
er Koa 


rristowr 


PAPER. TRACING Oaks, P 


PARTS FEEDERS, SELECTIVE 


PLASTICS MOLDING, LAMINATING 
CASTING and EXTRUSION 
COMPOUNDS 


PERMANENT MAGNETS 


PHOSPHOR BRONZE 
(Rod, Sheet, Tubing, Wire 
' ' 


PHOTOELECTRIC CELLS and TUBES 


f inion Carbide & 
Madison Ave New 
EFHIMQUY) 
Chemical & Dye 
‘ew York 6. N. Y 
erica 29 Ferry 


PHOTOELECTRIC CONTROLS 


\ rica, Textile Div 


Midland, Mi 8 
& Co Ime x. I 
Wilmingt 9% 


Hooker Electr 
Walck Rad North 
k Casting Resins) 
jucta, In Kings 


PILLOW BLOCKS 


PINS. COTTER and LOCK 
( t Chemical Div 
PINS, SEAMLESS "last field. Mass EFQS 
Ml ' ridge Rad., Cleve 

i Cha fx. ¢ 

Kt Dept 
Ohte 
PLASTICS. COLD MOLDED and 
INORGANIC ‘ ‘ 


PLASTICS MOLDERS 
and FABRICATORS 


i 


EXTRUDERS 
hicago 6 
hemical Mfg. Div 
City 5, N J. (P 
\ La Flectrical 
Fauquier Ave Bt 


vl 


Plastics Div 
CEFV 

Sheboycan, Wis 
a 2120 rairmont 


and. N. J. (P) 
Monti Ave 


Ind H 
W 
1 


\. Ce 


RODS and TUBES 
\ 1 Ir emica 
& ID t I Park, Elizabeth 
I’ Db Sheeta 
Molded Pr 
rmandy 


PLASTICS, SHEETS 


evelar 
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COMPARATOR-CHECKED 
to insure precision parts 


Threaded cores are checked on an optical 
comparator at 1OO-x magnification to assure 
exact conformance. Arnold quality control of 
ron powder cores includes the maintaining 
of rigid electrical, physical and dimensional 
spec ihcations unmat hed in the industry 


Write for a copy of Bulletin PC-109 
<ontains essential data on processing, control method 


ipplications pes izes uggested use fre 
< of Arnold iron powder core 


ADDRESS DEPT. EM-64 


quer 


CARDS, PRECEDING BACK ¢ 


IRON POWDER CORES 


to meet your highest requirements 


* for QUALITY 
% For OIMENGOWAL ACCURACY 


Here are the essential facts to keep in mind about iron powder cores 

and Arnold. As illustrated above, we make a wide selection of cores, 
from simple cylinders to special cores of complicated design. That 
includes all standard types and sizes of threaded cores, cup, sleeve, slug 


and cylindrical insert cores you may require: for use in antenna and RI 


coils, oscillator coils, IF coils, perm tuning, FM coils, television RF coils, 
noise filter coils, induction heating and bombarder coils, and other low 
frequency applications. Also, a standard series of iron powder toroids is 
being engineered at this time, which will conform to the standard sizes 
proposed by the Metal Powder Association. © We'll appreciate the op 


portunity to supply your needs let us quote on your requirement 


THE ARNOLD [NGINEERING (SOMPANY 


SUBSIDIARY OF ALLEGHENY LUDLUM STEEL CORPORATION 
General Office & Plant: Marengo, Illinois 
DISTRICT SALES OFFICES .. . New York: 350 Fifth Ave. 

Los Angeles: 3450 Wilshire Bivd. Boston: 200 Berkeley St. 





POWER SUPPLY UNITS 


‘ 


PLATINUM and PLATINUM PROD 
UCTS Cor . 


se te) 
Oe 


LY 


PRE-PLATED METALS Aluminum 


Brass Copper Steel, Zine Sheet and 
Strip 


PLIERS and CUTTERS. WIRE 


PRESSES. MOLDING 
PLUGS and JACKS, COMMUNICATION 


Keds a 1 PRINT MACHINES 


I 


I 


and RECEPTACLES 


wa Seah rpe yy PO eee maL 


PUSH BUTTON STATIONS 


> Apna 


, 


POTENTIOMETERS t 
; : 7 REACTORS 


' 


Hi 
$ 
: 
B 


RECORDER COMPONENTS, MAGNET 
iC I 


RECORDERS, COMPUTER 
I 


RECORDERS, GRAPHIC 
I 


RECORDERS, OSCILLOGRAPHI( 
t ‘ 
0 


RECTIFIERS, SEMICONDUCTOR 
Cor Cuba y 
POTS and LADLES. MELTING 1 


I 


sewer eee hee 


| ; | 
TEE OED EOEE S| 


POWDERED METAL PRODUCTS 
ae i i ‘ 
eee teh | 


PT J 


PL CLUE eae Le ae Sh 
_, INCLUDING SQUARE AND HEXAGON MACHINE SCREW NUTS 


ive PROGRESSIVE 


MANUFACTURING COMPANY = roworns mera 


Division of the Torrington Company 
WRITE FOR 


Senet 44 Norwood St., Torrington, Conn. 





PROTECTION 


Here are paper applications 
Sade helped develop for three industries — 
Good tip: they may suggest new uses for you! 


PRODUCTION . : 
Mosinee interleaving papers 


protect mirror-finish stainless 
steel, The presence of any foreign ma 
terials or surface imperfections would 
mar or scratch the metal’s highly pol 
hed surface. Mosinee, through highly 

cloped chemical and quality con 
ols, produces thes special papers with 

quired uniform properties, 


Special Mosinee masking papers 

increase auto painting efficiency, 
reduce costs. | hese papers must hay 
| on d physical propertt 
luding hig th density and absolute fre 

m from pin holes to prevent paint 
ition. Mosines know how 


papers for this Spt il 


HESE applications are typical of the many instances in which 
Mosinee paper experts have cooperated with industry to de 
velop special analysis papers to perform specific jobs, If your work 
involves costly or tr ublesom pa kaging os protection ‘ iN- 
sulation . . lamination ( fabricating ... Of processing a 
spe talized Mosinee paper may provide the answer you've been 
looking for 
For details on how to do the job better with papers by Mosinee, 
* yOu! representative Or writ 


MOSINEE PAPER MILLS COMPANY 


DEPT. EM © MOSINEE, WISCONSIN 


Flame-resistant paper by Mosinee 
makes good insulation better — soaring 


In this case, Mosin fat tant pa 

produced for the mats uwture of h 

proat I 

tion bat This ex Mosu pro 

also be used with many \ ol i} 
Md may pest Olut 


other product 


your } robl m 


— specialist in industrial paper IJ - 
makes fibres work for industry 
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eC 


ELECTRICAL 


ONTACTS 


PRECISION SERVICE 


from Order to Delivery! 
Your may be simplified «hen 
you consult on orgonization with a long record ef 
serving electrical manufacturers 
Whether you ore seeking 
redesign, of wish 
requirements 


production problems 


successfully in all 


types of precision work 


advice on new applications yeur 


own designs executed, send us your 


and they will receive our most careful attention 


Extra KNOW-HOW 


for your specific design problem: 


LAMINATED AND INLAID METALS 


PRECIOUS METAL PRODUCTS FOR ELECTRICAL MANUFACTURERS 


for high heat or 
other severe 
conditions 


cthyl col lulose 


for maximum economy 
in average conditions 


Light weight, strong, chemically resistant. 


No short circuits, no grounds, no 


corrosion. no rust. Only one fastener needed 


Sizes to 1',4 inches. Write for free 


samples and price sheet. 


WECKESSER 


5256 N. AVONDALE AVE 


COMPANY 


CHICAGO 30, ILL 


& Machine 
‘hiicago 6, Il 
Electronic Corp 
licor 
nh & Signal Div We 

brake Co., 


Works 


Meir 


Electric Cort Gatewa 
y 40! Liberty 
t Pa 


RECTIFIERS, TUBE TYPE 


er Milwaukee 


REGULATORS MOTOR 
‘ f Motor 


SPEED 
REGULATORS TEMPERATURE 


REGULATORS VOLTAGE 


RELAYS and CONTACTORS 


(Seleniun 


Pittsburgt “ii 


4 


Genera 
mn Rd 


Westinghuuse 
8, Pa 
600 South 


rat way Cen 
Ave 


REMOTE CONTROLS. See Buttor 
Stat Kela ard tactors 
' ( r Pre re d mpere 


INSULATING s 


RESINS 
‘ Ke 


RESISTANCE 


ft) er ¢ \V 


ALLOYS 


ark 


Dr r- Harr art J 


RESISTANCE HEATING UNITS 


i } t ‘ 


RESISTANCE LINE CORDS 
(renera Electr ‘ Cor r 
Isr port ‘ 


RESISTANCE WIRE. See W 


RESISTORS 


Aer \ New 


INSTRUMENT 
Bedford 


and RADIO 
Mass 


RESISTORS, POWER CIRCUIT 


{ 
RESOLVERS 


RHEOSTATS., INSTRUMENT and RADIC 


M 
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All these ... and more... for 
YOUR BEST CONNECTIONS 


U/L AND CSA TESTED 
PURE COPPER 
100% CONDUCTIVITY 
COOLER OPERATION 


HI-RUGGED STRENGTH 
RE-USABLE 
ALL WIRE SIZES 
ECONOMICAL 


WRITE FOR 


80-PAGE CATALOG 
ILSCO CORPORATION 


5745 Mariemont Ave. 
CINCINNATI 27, OHIO 


lee tee 


; id 
sy 


TERMINAL BLOCKS 


Preset Counter 
New "ly FREED 


MODEL 
2020 


The Freed Mode! 2020 Preset Counter is designed for low cost 
reliable counting applications, where accuracy and mainte 
nance-free operation is required. 

Cold cathode counting and trigger tubes, with simplified cir 
cuits, are used throughout which assure years of trouble-free 
counting service and low-power consumption. 

Model 2020 is a 4-digit single preset counter capable of con 
trolling any operation that is repeated up to 9,999 times. Any 
number from - 9,999 may be preset on the 4-digit selector 
switches. When the preset total has been reached, the counter 
will provide an output pulse and close contacts on a relay 
These outputs may be used simultaneously or separately to 
stop machines, actuate control signals, or trigger additional 
equipment 


SPECIFICATIONS 


Meximum Count Size 
Four digits 9,999 

Maximum counting rate 
300.000 counts per minute 

Input Sensitivity 

and Waveform . 
Not critical 25 watts 

Outputs 105-125 volts, 50-60 cycles 
Relay contact 10 Amperes Price 
Pulse output 50 volts $425.00 

Freed also manufactures Totalizing, Preset, and Batching Counters 


SEND FOR COMPLETE INFORMATION 
Engineering assistance available for adapting 
these counters to your specilic applications 


FREED TRANSFORMER CO., INC. 


1730 Weirfield Street, Brooklyn (Ridgewood) 27, N. Y 


8 x 6 x 12 inches 


Weight 
ll pounds 


Power 


FADER INQUIRY bt CAKDS, PRECEDING BACK COVER 


FUSE CLIPS 


MANY SIZES ANO TYPES Tm a 


EXPAND YOUR FACILITIES 
with STANDARD TOOL “Know-how” 


— your need for special automatic 
production machinery can be met 


Today =a 


alled facilities for 
a aces Machine Work 
and Design, Fabrication s 
Development of Specta 
Automatic Equipment at— 


Write 

for your 
copy 

today— 

without 

obligation 


pant 
pinmoand ree. & panes actunine coe 


sunerow, wew lerett 
» 


STANDARD TOOL & MANUFACTURING CO. 


238 LAUREL AVE. * ARLINGTON, NEW JERSEY 












! Howar “ SCREWS. * t ners 
I 








sald SEALING COMPOUNDS. See Cem 
yitse , . : vere H k I Insula & Sealing; Waxes & ( 
‘yd w York \ 
TRANSFORMERS “see plied ine., 200 M SEALS and TERMINALS, HERMETIC 


FOR YOUR ae oi Ba oa i | “ ten ta 
SPECIAL eee ee eee 
APPLICATIONS 












































SEALS, MECHANICAL Rotary Shaf 


= [ ; ; oe. Crane Pack ‘ 6424 Oakton, Mor 
e ik I 0 | D f Model Eng Grove, I 
/ sz . M ' 7 N Mile Garlock Packing Co 















Palmyra 






SEALS. OIL and GREASE 


wi 















i 










RINGS, COLLECTOR 





a i re SELENIUM RECTIFIERS. See Ke 












SEMICONDUCTOR 





PRODUCTS See 


r Trar 











‘ in 





SERVOMECHANISMS 
he 1 A t 


Controls ~ 


Motor 








For electronic applica- 
tions, having high per 























A 


types. q : W. Oxden | 


D ‘ D f Minneapolis-Honeyw 
\r a, ee ; 5 i Kk Boston 35, Mas 
. airhe ‘ r Il r ‘ 1-18 ou 
formance requirements, Stamford, ¢ ee tee ek ee ee 
d . : d - a ( Routh Che GM La t I 1938 N. K 
v Ave ( i Iii 
send your inquiry an rigie Att awironents Die. Midwent ote” 'samifacurlig Co. don, Ra 
specifications to Acme ervospeed Co., Div. of Blectro-De 
. . RINGS, RETAINERS nd SNAP I a ‘ Ave Paterson 1 N 
Electric. We offer engi ; sk a deen Corp. Germantown Bike A 
: : : 0 : i onan el j ; Quarr K Fairview Village, I 
neering assistance in Sa Leek i Her SHAFTS. FLEXIBLE 
design, and complete newer! tes tne Poon. CoB Gasket Co Camder 
manufacturing facilities Geaiet Ce... Cant NJ SHEAVES Drives, Bel 
. Va ' I ; ‘ \ i 
to produce quality con : SHEET METAL FABRICATORS — 
trolled transformers in RIVETS "Co Wed Ottawa Ave, N.V 
s _ Grand Wt M 
production quantities Se. eee ee Hoffman | ring Corp. Dept. EM 
‘ ‘ a ( Ano M r il a ‘ull Box 
More than 37 years of ns —- Co., wittora, *Qustrial B ms os 
. ° wor Kirk & BK M af 
experience during which Forrer. ¢ 3. O 
. ROLLER BEARINGS *& Hearing ha l’ar- Me Product Corp 4" qat 
we have designed more & it Long | City 3, N'Y 
than 19,000 transformer RUBBER and RUBBER paepucts 


SHEETS. ELECTRICAL See Stee I 









SHIELDING ROOMS 


K 











SIGNAL 
eu 


DEVICES 














Branch 
J 













SIGNAL LIGHT ASSEMBLIES 
Ligt ' Indicator 
) I 
, a Ple SILICON DIODES See Transistor 





SILICONES 
M 













SAWS. COMMUTATOR ‘ i ‘ Cor Midland, Mict 
4 & : . ve 






SCRAPER 
& & 


RINGS 






















SCREW DRIVERS PORTABLE »& Vash iva et at in 
ACME ELECTRIC CORPORATION |. a 
354 WATER ST CUBA, N.Y . ' ' i ne 


. i Or. 
West Coast: 1375 W. Jefferson Bivd., Los Angeles, Calif I : : I Fibre ¢ rristow j 
in Canada. Acme Electric Corp. Lid., 50 Northline Rd., Toronto, Ont om ! s 4 ‘ ater : 
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Garfield Cold Molded Phenolic |[ 2G] | 
selected by MURRAY MANUFACTURING CORPORATION 


risNEW SHALLOW TROUGH 


Tegit insulator blocks provide the high arc 
and excellent moisture resistance so neces- 
sary to the reliability of this new product. 
Along with its high impact and tensile 
strength and many other fine characteris- 
tics it earns top rating in better types of 
equipment. 


Garfield is proud to have helped in the de- 
velopment of this excellent Murray product. 
The Garfield mark on a molded part is 
your assurance of quality. 


Write for Illustrated Bulletin 20 


GARFIELD MANUFACTURING 
COMPANY 
20 RIVER ROAD, GARFIELD, N. J. 


~ SNAP IT IN! 
_ 


Speed up and cut costs 
of rectifier mounting 


MLL 
ROR UCR Ley 
smallest, lightest coax 


Write for our helpful free Brochure 

PIS OP maa OLED, 

complete line of microminiature P : ; . 
Coax Connectors. Cables, Too! A quick push into chassis 


cu mC Lr | YL slots and the job’s done— oY BA Ons 
rem aaa Uys¥, without nuts, bolts or tools 


be cee ek eG TRADEMARK 


« 
Easily removed for servicing RECTIFIER 


without disturbing chassis HB Ou aah, (CMa al oY 


Thx new spring steel PALNU T Rectifier Mounting 
Clips speed assembly—reduce parts—lock firmly into 
position—can not wobble or loosen. May be used on 
varying chassis thickness« Assemble two rectifiers at a 
time, if desired. Get these big savings by specifying 
PALNUT #955 Rectifier Mounting Clips when ordering 
rectihers from your supplier. Write for free samples and 


further information 
MICRODOT 
Trea > THE PALNUT COMPANY - Glen Road, Mountainside, N. J. 
$0. PASADENA * CALIF t yb diar yf { ute Fastener 


in Canada: P. ‘a Reberteon Co., Lta., Milton Ont. 
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SOLDER, SELF-FLUXING 


er Molders, See Brazing Alloys 


Wrightwood Ave 


SOLENOIDS 


radle 


SLEEVE BEARINGS 


SLEEVING, SATURATED 


Braided Fabr 


SLEEVING and TAPE, ASBESTOS 
Ma (renera 

t D 

Guar 
Chicage 
[each He 
nl “ 
[eland, I 


SLIDE ASSEMBLIES Ohio 


i re 
t ‘ abora 


SLIDE RULES, CALCULATING 
Every product, every application has a unique requirement Tel & Keser i" 


that requires something special in engineering ingenuity SLIP RINGS it 


ere < é ; ‘ é ‘ > 
Here's a custom-made insulator that exactly meets our SLOT INSULATION 
customer s needs M Vaper Mfg. Corp 


: Hraide 1 114t » r A se, Calif 
Universal brown glaze porcelain insulators provide Westinghou P Corp Gateway 


SLOTTERS, MICA. " Center : 401 Liber Ave 
safety and long life to thousands of well known elec ‘ ‘ 


trical I roducts OCKET SCREW EYS a Ts NG ¢ 2 
y soc sc K nd OMPOUNDS 
R C SOLVEN EMBEDDING : 


On your next insulator problem take the easy-way-out, . ail Mona I ries, Inc., Paterson 4 
send your specs to Universal we SPEED INDICATORS r 
> % See act 


THE UNIVERSAL CLAY PRODUCTS CO. soguers —— Reng oat 


Bowma Inetrumen orp 241 
1540 FIRST STREET sowmar rument Cort 


« sylvani Ave Ft. Wayne, Ind 
SANDUSK Y, OHIO SOCKETS and RECEPTACLES, LAMP Century Ele trie Co., 1806 Pine, St 


Hart & Hegeman Ele 1 8, Mo 
Hartford ¢ . Cone- Drive Gears Di Michigar 
os ale os ‘ Co 171 E. MeNichols Rd., Detr 
Mich 
Eaton Mfg Dynamatic Di 
osha, W 
Gener Electr Apparat 
D Schenectady 5, N 
Jane Electr ‘ Mortor 
1! 
Ohio Gear ¢ ast 179th, ¢ 


(i NNN 


Kee ! ‘ imbues Ind 


TE THERMOCOUPLES 
REALLY HAVE 
CONNECTIONS / 


SPRAY PAINTING MASKS and EQUIP 
MENT 
6 Toledo Fac 
Gdhvke 


SOCKETS, FLUORESCENT. & 


4 


s 
OCKETS, VACUUM TUBE SPRINGS. COIL and FLAT 


Mier «A \ i I 
Because Thermo Electric Quick-Coupling 
Connectors provide good connections 
These connectors not only save time—their durable 
construction guarantees long, dependable usage SOCKET SCREWS 
Wherever frequent breaking of thermocouple circuits 


SO' OERING COMPOUNDS 
Fluxes Paste Liquids Salts ete 


CESS AAP AER REALAR ARERR A BRAID 


is necessary they allow you to “make ‘em’ and ‘break 


em with ease 


Polarized and mechanically interchangeable, all plugs 
and jacks are otf standard matched thermocouple 
materials eliminating error from temperature dif 
ferences across the connections. Sturdy bakelite cover 
halves have finger-grip contours 

and are screw fastened for easy 

wiring pring loaded contacts SOLDERING EQUIPMENT 
with iong wiping surfaces pro Irons, Machines. ete 
vide a ftirm but easily broken 


: ' T 
circuit connection STAINLESS STEEL 


Write ) STAMPINGS. METAL 
for 

Bulletin 

23 N 


SOLDERLESS CONNECTORS 


\ 


Thermo Electric G.ach °°" """ 


Rochelle Park Post Office, SADDLE BROOK, NEW JERSEY 
ANADA « THERMO FLECTRIC (Canada) itd.. BRAMPTON ONT 
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ELECTRITE 


a high grade board for 
electrical 'NSulation, 
Possessing high tensile 
and dielectric Strength, 
Used in a large variety 
of Punchings and other 
insulating applications. 


DENSITE 


an extremely hard and 
tough board of superior 
quality. Used by many 
leading manufacturers 
of electrical equipment 
to replace the more ex- 
pensive types of insulat- 
ing materials 


Ast u debe 
Fibre Board 


ae betel 
REE Vile) 


Wal vin ala a dla COMPANY 


ae mea, 


ELECTRICAL 


FIVE STAR components 


ee Soe Se 


a 
Sed 


COILS @ SOLENOIDS @ RELAYS 


WOUND TO YOUR LIGHT “— MINIATURE POWER AND 
PES 


SENSITIVE 


SPECIFICATIONS 
TYPES 


= = 


Send for literature. Prompt quotations upon 
receipt of your prints and specificotions 


THE FIVE STAR CO., INC. 
PLANTS PLACE, PLANTSVILLE, CONN. 


FOLDING DOUBLE CUPPED WASHER LUGS 


COa= Solderless m2) () 


Easy to Apply — 


No Special Tool Needed 
One-Piece + grep 


“ead 
i 


KEADER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 


= ) 


hort Cat 


TO 


TROUBLE POINTS 


a le 


Weston Model 785 
industrial Circuit Tester 


A convenient time-saver, because with this one 
compact instrument you ¢ an spot trouble in ‘most 
any circuit, from sensitive electronic equipment 
to motors and relays. Provides 27 ranges as follows: 


D-C VOLTS: 0.1/1/10/50/200/500/1000 voits 

A-C VOLTS: 5/15/30/150/300/750 volts. 

D-C CURRENT: 50 microamps; 1/10/100 milliamps; 1/10 amps. 
A-C CURRENT: .5/1/5/10 amps 

RESISTANCE: 0-3,000/30,000/300,000 ohms; 3/30 megohms, 


Other features include 


urement with use 


unlimited current meas 

external transformers or 
shunts — potential and current connections can 
be made int imneo v olt ive ond current 
circuits isolate ) eter protection, At leading 
distributor r write, Weston Electrical Instru- 
ment Corporation, 614 Frelinghuysen Avenue, 
Newark 5, New Jersey. A subsidiary of Daystrom, 


Inc orporate d 


Maintenance /nstruments 


TA A 3B O) 





Self-adjusting DC motor 


ELECTRONIC ; i : of IPS LOCK é BOARDS 
feicTRONaC speeds from AC lines! STRIPS. BLOCKS an 


Ml 
I 


HELLER ELECTRONIC Kirke re dole, =a 


aCe: ee 


8, Mass 
E. Bixth, Da 


MATCHED COMPONENTS ie | E cceheiinen teat 


nal Telephone and Telegrap! 
geland Rd., Cliftor 
ar 


2T60X : a J , om 1 B., Cinch Mfg. ¢ 


Manufacturing Co., Ine., 26 


ELECTRONIC ) | rari het el Nore aration "Rete Mg. Corp, Che 


ph, Wausau, Wis 


; Corp. of America, 116 ¢ 

CONTROLLER io : \ tit ae 
* ‘ 4 (or rison 

with matching _Worhester 3... ¥ : 


& Bett 


1/50 H.P.DC MOTOR Fie — | % 


STAMPINGS. NON-METALLIC 

Heller COP Matched Com SWITCHES, AUTOMATIC and MANUAL 
ponents, installed in origi , , at (liquid Level (A 

nal equipment, provide a . reds ea . a eee c 
curate, Automat control é D 
ol electric power. Thyraton 

tube-operated 2T60X Con 


troller, shown above, gives bearing, gear head, shunt ; 

tepless operation.+ Input wound, DC motor. Revers STARTER FLUORESCENT. > oot reer 
110-120 V., 60 cy. single ible « Torque constant , ; to 
phase . Output 0-120 V 0.2200 R.PLM. « Armature g oe 
200 ma. D¢ to armature shaft is extended « Motors “Gan F "enon . ' Rot ee 
* Field constant voltage 110 in gear ratios: 6, 18, 30, Remote” Control 


V. DC « 1/50 H.-P. ball 100, 300, and 1120:1 STATOR ASSEMBLIES Selector (Rotary Tap 


gh-Card (Snat 


i ‘ | 


' tor Sp Control 
ir tary Cam & 
e © 


1M. Carey St., Baltimore 23, Md., U. S. A. eae Eee 


‘ War ‘ 
M 


STEATITE 


STEEL ‘ and Grades 


om 
Ada est e Co Elkhart Ir 
AREMCO r State, Mankat M 


AUTOM 7 | | A en-Bradl 1318 8. Second, M 
ATIC RIVET 1387) i " v e 4 ACERIPR) ae 


CUTS COSTS 3 Ways nes Buh ata am 


Hartford ¢ 


FASTENS FASTER... , tobe 2 I aon relia 


Only the speed of the operator limits the ; ‘ t , aL HR 


erbury 20, (« 


riveting speed. Completely automatic ; 
tr ' f , t nior r 
A push on the foot pedal automatically , ‘ t ‘ e-Uni I 


f Milwaukee W 
teed inserts and clinches the rivet con ie p ‘ ; er ‘ Products Cort 


DOES WORK OF SEVERAL MACHINES ’ ; : er t Highland Park 
Quick change rotary hopper and race A. P ‘ rele \ i 44th 
woy makes the ¥1I2 adjustable " to 10 f 
nute to set different size rivet Adjust 


able anvil height and 12-inch throat pre 


vide turther ver atility 


SAVES ON MAINTENANCE 
The 912 is massively built to stand the 
shocks of constant use and is designed for 


quick, easy servicing and parts replacement 


if your assembly calls for 3 16 steel tubulor rivets 
or smaller, of 15 16° lengths or less, ask us to show a 
Coal ¢ Ir r y t arista 
712 can cut your tastening costs Send : ‘ RR 199 St 
eveland 13, Ohl 
10 EB. Sixt Dayt 


you how the ‘ 


a sample of your problem assembly (or blueprint) for 


a free fastening analysis 
Kikhart. Ind. (D 


FREE CATALOG a -6C efi rp., 202 20th, Mol 


. ' nar netrument 

contains valuable eng i 3. - ] . FG 
. Pal Ny : and Mfg (o, 4 
rivet specifications plus ' \ ago 24. Til (B 


neering inte nationand 
illustrated descriptions aie rT Weymouth 


26 Chicago Auto F tries. Ine., Rochester 2 
« Rivet Setters 


STRAIN RELIEFS 


¢ STRIPPERS Wike 
Kwek » MACHINE CO. “eau , 


9609 West Jackson Boulevard, Bellwood (SvscK°) Illinois a 


Branch Factory: Tyrone, Pa Gch 4 YY UARCDEFGHJI 
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we, 


Relays can be a lot of TROUBLE! 
TO THE ELECTRONIC ENGINEER 
We know—because we've been making 
‘em for 40 years. But we admit that we 
cant pull some answers right off the 
shelf. Who can — with daily develop- 
ments in electronics, radar, guided mis- 
siles, computers, airborne communica- 
tions, automation and what have you? 
We know you're working on certain 


special projects which may be sched- CUT COSTS 


uled for completion next weck — next 

imonth—or next year. Right now we're 3 
interested in the problem you're o 
working on for the future. We know 


you ll have requirements for relays not on this 
now available. And since you are the 


tellows establishing the spec's, you can 
avoid trouble by helping us anticipate 
your needs, Write Mr. E. M 


Hunter, 


Research & Devel ‘nt De Whee- 
lock Signals, a _o es hs Pe 2. STAMPING 


— 
feo See 


es w, 
S f= 


Signal Engineering & Mfg. Co., has changed its name to 


SIGNALS 


LONG BRANCH, N. J. 


<Q Y/ZZ —_ it RHEOSTAT Freeway'’s PATENTED dies, which blank, form 


= | A CL none ere a ee ee 


= . cut press costs almost in half on these parts, 
to insure our customer a substantial sav- 


1777S 


oie 
ni Taping Machines H ing. Other precision stampings reflect the 
) same economical handling .. . at Free- 
Toroidal Coil Winding Mach. 


way. Let us prove these savings... with 
é , a quotation. 


Freeway washers, in any metal or quantity... are ( fy 
made better, cost less. They're flat, burr-free and | 
concentric and priced LOW thanks to pat \e’ 
ented high-speed dies. Write today J 


e Freeway semi-precision ball bearings give you pos- 


itive anti-friction protection for just pennies per 


TUBULAR RHEOSTATS @ bearing Patented design cuts installation time up 


(od S to 78%. Use the handy coupon below 
aT 


29 YEARS OF WIRE STRIPPING | Faeeurey 


EXPERIENCE 


Not ust 

bulldin: ne two 

yoes of standard wire strip 

errs, but continuous research : 

1d development of many } P. O. Box 1756, Cleveland 5, Ohio 

vire strippers ' meet 

ever changing nveds Gentlemen: Please send us more facts about 
Speederaft (iliustrated) has ( « . ( | 

widest application aod su \ } stampings, ( } Washers, ) Bearings, 
gerior performance on most } 


kinds of smaller wire Company 


For larger sizes nquire 
abeut our Sir Operated Street 
Cable Stripper roe 
onsult us sbeut your eire | 
cy ripping oroblems City 


c 
signature 
“rite for comptete ntormation—-sending «ie samples no obligation 


1729 LASTH ve 
WIRE STRIPPER co. E CLEVELAND OHIO 


READER INQUIRY 











ET THIS FREE 
STAMPED GEAR GUIDE! 


SEND TODAY for useful 
4-page folder . . a valu- 
able guide to all that is 
best in the mass pro- 
duction and use of low- 
cost Stamped Gears, 
Tools and Assemblies. 
Many various types are 
described, Alsocontains 
technical data, tables, 
ideas, suggestions. Use 
company stationery, 
please! 








WIMZELER MAMUFACTURIAG & TOOL CO. 


ILLINOIS 


1712 WEST ARCADE PLACE, CHICAGO 12, 





Oe 


tor APPLIANCES 
and ELECTRICAL EQUIPMENT 


MOST SENSITIVE 
D ee CONDUCTION 
| TYPE THERMOSTATS 


zx «. Also BIMETAL 
as TYPES 


Used by 
leading 
electrical 
manufacturers 
for many 
years 
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BS-200 
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Ri a: er } 


GUARANTEED 


for 


18 MONTHS 


For Descriptive Literature, write 


aa 03 8 Vt eo 


10 ALBANY AVENUE 
BARTLETT, NEW HAMPSHIRE 
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POPULAR WITH SERVICEMEN... 


ILLINOIS - 
[Ee =CERAMIC CASED 


Oil impregnated Paper Capacitors 
For High Temperature Operation 


Little wonder ILLINOIS Type ITC Paper Capacitors are 80 
Popular’ Servicemen are finding them the ultimate in reliability, 
These non-inductively wound and oil impregnated capacitors are 
hermetically sealed in steatite cases to preserve their high insula- 
tion resistance, excellent power factor and accurate capacities 


ILLINOIS Type ITC Capacitors are available in capacity ranges 
from .0005 to 1.0 mfd and in 200, 400, 600 and 1600 WV DC ratings. 
Rated 85°C. working continuously. Also available in serviceman as- 


sortments. Ask for ILLINOIS “HANDEE-PAKS 


ILLINOIS CONDENSER CO. 


1616 N THROOP STREET CHICAGO 22, ILLINOIS 


’ gear Awo FASTEST 
WAY I 


Write Today For 
Complete Details 


WASSCO ELECTRIC PRODUCTS CORP. 


126 West Cass Street, Joliet, Ilinois 


ADVERTISING MAN WANTED 
FOR TECHNICAL PRODUCTS 


Previous advertising experience not necessary but 
helpful. Must have at least two or three years of 
college with courses in engineering and technical 
subjects and like to write. If you have the qualifica 
tions we have an opportunity open for you. Man 


selected will be trained in all phases of industrial 


advertising. In your letter of application State age, 


education, positions held, and give statement of why 
you want a career in advertising. Location: well 
known Connecticut company 


Box 105, Electrical Manutacturing 
1250 Sixth Avenue, New York 20, N. Y 


(EADER INOUIRY SERVICE CARDS. PRECEDING BAC 


May 


Requirements: 
®@ Dimensional Stability 
@ Dimensional Accuracy 
@ No Cold-Flow ®No Hot-Flow 
e High Dielectric Strength 
® Non-Carbonizing 


~ 


VEOOO Cold. Molded. 


ROSITE 


Fite fee our 


xR 


~ 


Millions of these tiny insulating spacers 
are cold molded from organic ROSITE 
and finished to thickness tolerances of 
+ 002”. It takes a thousand of them to 
make a pound. They are used in vibra 
tors manufactured by P.R. Mallory & Co., 
Indianapolis, Indiana, world’s largest 
producer of this type of equipment for 
automobile radios. 


ROSITE selected for these parts 
because (1) It meets all specifications 
and requirements, (2) Exclusive manu 
facturing techniques assure economy 
and dependable volume production. 
The material formerly used was not 
completely satisfactory because of 
being affected by temperature and 
moisture change 


Stone-like ROSITE has proved to be 
“A Better Answer” for many molded 
parts ranging from simple to complex 
and from very small to large. Send 
today for descriptive literature. 


RAY 


Ry 


Rr 


” 


y 


RU 


Produced by 


OSTONE 
CORPORATION 


Engineers and Custom Molders 


123 South Earl Avenue . Lafayette, Indiana 


$95 
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ZENITH 


Get help in designing or Multi-Circuit 


selecting insulating parts from 


the new Design Annual 


long-lasting accuracy... 
ELECTRICAL INSULATION trouble-free performance in 
timing, mixing, compounding, 


AND DIELECTRICS processing and similar operations! 


Sound, practical design, quality components and 
precision-controlled assembly insure the long-lasting 
H ERES an up-to the-minute design compen dependability of ZENITH Multi-Circuit Timers. 
dium for engineers who need to keep pace with They are specified as standard components in 
current technology in the swift moving field of countless commercial and industrial applications, 
electrical insulation and dielectric materials. as well as laboratory equipment and home appliances. 
The editors of ELecrricaAL MANUFACTURING Can be supplied in practically any time cycle 
have assembled into one handy-to-use booklet. a and with any number of switches. Available 
selected group of articles dealing with the ap without synchronous motor for elevator 
plication of insulation and dielectrics in the de control, limit switch, etc 
sign and development of electrically energized IMMEDIATE DELIVERY IN ANY QUANTITY... 
products. Many of the articles include exhaus Request bulletin. 


tive, ( ritic al appraisal ot prope rty ¢ byeuy icteristic: See classified telephone directory 
and application possibilitic for name of local distributer 


The feature article content with dates of ZENITH ELECTRIC co 
. Pr 


original publication ), includes 
W. WALTON ST. CHICAGO 10, ILL. 
Research Progress in Dielectric December 
1954); 
The Epoxy Ke in System tor I nbedded Cir 


My oP rem coreg he sie Prine Lie | Identify Wires Permanently 


Performance Insulation 


April 1954); : ial SILLY Easy fo apply, 


Dielectric Strength of Solid Insulation (May replaces obsolete string 


uarer i tisk | i nye S and paper identification methods. 
Hpac 0 iveti ely Hath 0 if 
trics ( June 1955) 
Deteriorating Influence i Diele ite —" 

rials (July 1954 : D> 


Ferroelectric Dielectric July 1954 * Aluminum steel, brass 


Applic ition for Ga ( Lui quid Insulation or zinc 


June 1954 , ™ variety, all styles Lf 
and sizes 
Glass-Premix Compound or Molded Part For aircraft, radio, \ 
March 1955); telephone, motor and 
Killed Fluorocarbons—New (¢ omponent Mate —- manufacture, - 
rials (February 1955); - 


) ) F 4 — Fe ee Se 
Evaluating Dielectric | ropertic ft Plast sence ——_ ones A 
Laminates (October 1954 


Plastic Laminate Standard November NATIONAL BAND & TAG CO., Dept. 9-64, ) Rewpent, o Ky.’ 
1954); -—— ~ — —— 

Effects of Water Immersion and Humidity « 
Thermosetting Laminates (July 1955 

lemperature (¢ lassification of Insulating Mate 


rials (Se ple mbet 1954 © O-MAX provides a 
European Developments in the Dielects ay pePvrtir mn en 
Field (August 1955). To re l sulating coating for 
: ) VHF and UHF con 
ue 
An annotated bibliography lists earlier articl b riety. Q-MAX 
trates dé 
containing design data that are still valid and i 


Pelee ets 
applicable to current problen ere 
, Pt et 


@ The 130-page eCSigI nn hiacte ich articlk a ae 
in complete form with | | i hhusts ns. table 
ind text. Single Opy price () lf iccom 


panied by remittance i ad ent | { @® Q-MAX is easy to 


for New York City delivery). Address orders to: Jobn A Ke) CO) me NGO) 4 am me oe ae 


adheres to practically 


Campbell, Director of Reader Service rhe sage Pub oo 7, all materials and has 
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Called “FOPS” By Every User! 
STILL-MAN 
ELECTRIC TUBULAR 
HEATING ELEMENTS 


*« TOP PERFORMERS 
*®& TOP QUALITY 
%& TOP WORKMANSHIP 


at LOW COST TO YOU! — Cc 


Built es application wherever space limitations 
long life, fast heat and high efficiency are factors 
in design. 

Millions are now in use as standard equipment in 
America's leading nationally advertised electrical 
appliances. 

Available in copper, cold rolled steel and acid 
resisting steel alloy in standard sheath diameters for 
casting-in or immersion use. When writing, specify 
use, wattage and maximum temperature require- 
ments. An inquiry, NOW, will prove profitable to 
youl 


THE STILL-MAN COMPANY 


429 East 164th Street, New York 56, N.Y 


RAJAH SPRING SNAP 
SOLDERLESS TERMINALS 


Merely push the terminal on the base 
stud, and it snaps into place making 
a positive electrical connection. To 
remove just pull it off; no screws to 
bother with, no springs to bruise fin- 
gers. 


Write for descriptive folder 


THE RAJAH COMPANY 


35 VERONA AVE., NEWARK, WN. J. 


DYKEM 
etd 


wv me Popular rac kage i“ 


8-oz. can fitted with 
making Dies and | Bakelite cap holding & 
“ soft-hair brush for ap- & 

plying right at benc f 
metal surface ready for & 
layout in a few minutes & 
The dark blue background & 
makes the scribed lines & 

show up in sharp relief 

prevents metal glare. In 

creases efficiency and 

accurac y 


Write for sample 
on company letterhead 


BOT tht ey 


‘“ Bi Lo 


NE 
Ye 2303F North 1ith St. + St. Louis 6, Me. 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 


ACU CURR 
WERE aR a3 
Ae 


SYVZRON 
PARTS FEEDERS 


If parts are too small to be handled manually or 
need positioned, Syntron can do the job for you 
by an automatic controlled method. Electromag- 
netic vibrations do the work of many hands. We 
can provide gravity feed tracks to deposit parts 
in indexing tables, dies, placing devices ete. Our 
engineering department will help solve your 
automation problems. 


Other Syntron Equipment of 
proven dependable quality 


‘4 


Electric 
> HEATING ELEMENTS 


Flat thin strip design—in shapes 
for any requirement. Maximum 
heat contact—uniform distribu 


tion, I ull heat ima few sec onds 





Mechanical 
SHAFT SEALS 


Assure positive sealing of liq 
uids or gases around rotating 
shafts of pumps or compres- 
sors. Low maintenance cost 


Horite for complete data Free 


SYNTRON COMPANY 


490 Lexington Ave. eC ae ee 





‘ WHEELS, BLOWER 

“As a young electronic = "tun" ™ 
engineer, I forgot —smoyns,,macwimes 
to send for my free WIRE and CABLE, BARE 

“Mueller catalog.” mea ' 


WIRE FORMS 


WIRE MAGNET 


Why miss a lifetime of good connections, all for the lack WIRE and CABLE. INSULATED 
of a Mueller Test Clip Catalog? Yours tor the asking, is a 

free sample of the new “Mini-gator’ (the only truly minia 
turized test clip) and the new, revised Mueller Catalog WIRE. PRINTED CIRCUIT 
covering the world’s largest line of test clips and insulators f Manuf ‘ 1 
for every type of quick test connection 64. M : =e 


WIRE MAGNETIC RECORDINGS 
| Kt riler et 


‘ 
I 


WIRE RESISTANCE 
‘ 1 


THE “MINI-GATOR” 


' 


WIRE CUTTERS and STRIPPERS 


WIRE CUTTING PLIERS and TWIST 
ERS I & 4 \ 


1550W East 31st Street @ Cleveland 14, Ohio 


WIRE MARKING MACHINES Mar 
1 & DD 


I 
WIRE STRIPPERS 
WIRING DUCTS 


WIRING. HARNESSES 


WORMS and WORM WHEELS 
& Ptr 


WRENCHES SOCKET SCREW 
j d ‘ he 


A 


YARNS, BRAIDING and SERVING 
P.O. Box 6f ; 1 
(BT) 


ZING 





Up to 40 Contacts in 35% Less Space! 


See Announcement of 


DESIGN ENGINEERING SHOW 


DPA pages 39-42 
and DPX : _ 


Miniature Connectors FOR IMPREGNATING 


coils, wire coverings, paper forms 
porous ceramics, ete 


FOR SEALING 


condensers, batteries, exposed ter 
minals, et 


For ‘‘unit-plug-in’’ applications rack, panel, chassis FOR DIPPING 
< . | electrical Component assemblies in 
Strong aluminum shell. Corner-keying prevents mismating | 


cluding corona loss barrier mate 
Chamfered lead edges permit blind piloting rials 


| > 
Gold-plated contacts, 5 amp. and coaxial FOR POTTING 


C MP NDS transformers and electrical com 
Hi-dielectric insulation. Junction shells available | ponent ass mblies with varying 


legrees of heat conductivity 
Write for PR DPI folder Write TODAY! FOR BI ENDING FOR EN( APSI I Al ING 


to your specifications Dat oils 


i coil electrical component assem 
( a ' Ly ON ° it JR fa ae Seg furnished upon blies requiring higher thermal and 
pt 





moisture resistance 
Please reter to Dept 


CANNON ELECTRIC COMPANY 3209 Humboldt St., Los Angeles 31, Calif BIWAX CORPORATION 
footie OO heim ahha 3443 HOWARD ST. SKOKIE, ILLINOIS | 
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J. D. ZELLERBACH 


“(ood business 


is for everybody 


“At Crown Zellerbach we have 24,000 emplovees who 
like the company have bills to pay plans to finance 
and emergencies to anticipate, This requires saving 

Crown Zellerbach saves a portion of its annual in 
come in U.S. Government securiti This saving i be 
systematic and, with interest profitable Our « mplo er 
follow the same ‘Good busine 
Pavroll Savings Plan 

“At our Camas, Washington paper mill, for instanee 
| 654 « mplovees out of a total of 2.640 set aside a por 
tion of their income last vear and bought over $450,000 
worth of U. S. Savings Bonds on the Pavroll Saving 


pra tice through the 


The l 


Plan lo the 1} 


the ambition 


money for the goods of today 
and the security of the fu 
ture And thi Vay ol ving has the same advantages 
for an indi i company —a safe investment 
ind t profitabl return 
n, is not just for business. ‘Good 
tematic saving in Govern 
ment bond 


J. D. ZELLERBACH, President 

Crown Zellerbach Corporation 

Chairman, Committee for Economic Development 
Chairman, National Manpower Council 


Payroll Savings Plan or if you 
loves participation | less than 

Bond Division, U.S. Treasury 
tc 1). ¢ Your State Sales Ii 


help you ¢ pre your agreemen}t 


(sood busine is for everybody 


(eel turer 
Vianufacturing 


READER INOUIRY SERVICE CARDS, PRKRECLDI 





UE Ss 


Tails) 
Design 


Accurate 
Manufacture 


Ce thd te 


Electric Products Co. 


W Mound § Te 





INDEX TO ADVERTISERS 


lo communicat oil 


expressly for that 


AGA Div 

America 
Abbott Ball Co I he 
Acme Electric Corp 
Accurate Spring Mfg 
Adams & Westlake Co I he 
Acrovox Corp Module Di 
Aircraft-Marine Products, Ine 
Akron Porce'ain Co It 
Allegheny Ludlum Steel Cory 
Allen-Bradley Co 
Allen Manufacturing Co 
Allied Research Product 
Allis Co The Lo 
Alpha Molykote Corp., T! 
Aluminum Co. of Ame 
American Felt Co 
American Nickeloid Co 
American Phenolic Corp 


American Screw Co 

American Television & Rad 

Amperite Co In 

Anaconda Wire & Cable ¢ 

Anti-Corrosive Metal Prod 

Apollo Metal Works 

Appleton Electric Co 

Armstrong Cork Co., Industrial 

Arnold Engineering Co Ih s 
Allegheny Ludlum Stee! Co 

Arrow-Hart & Hegeman 
Flectric Co., Th 

Asvociated Research, Ih 

Associated Spring Cort 

Atlantic Screw Work In 

Automatic Flectric Man 

Automatic Electric Sales 


Automatic Switch Co 


B-G-R Cook Plant, D 
Spring Corp 
Barber-Colman C« 
Barnes Co., Wall 
Spring Corp 
Barnes-Gibson R 
Spring Corp 
Barrett Dis \ 

Corp 
Beaver Gear W& 
Belden Manutact 
Bellows Co 1" 
Bentley, Harr 
Biwax Corp 
Blake & Johnso 
Bodine Electric 
Borthig Co., In 
Bowmar lastrume 
Krainin Co, ¢ , 
Brand & Co., In 
Bruning Co., Inc 
Brush Electroni 
Corp 
Buffalo Bole 
Corp 
Burndy Fagines 


Caledonia Plect 

Corp 

imbridge The 

innon Electr 

irboloy Dept. of 
entralal A Dis 
entral Screw (x 
ceramic Sp slen (x 
hase Brass & Coppe 

cou Copper Cory 
hicago Molded Pri 
hicago Rawhide Ma 

Sirvene Div 

hicago Rivet & Machi 
hicago Standard T 
iba Co., Inc Plast 
lapp & Poliak, In 
larostat Mfg. Co I 
leveland Container ¢ 
lifton Precision Prod 
olonial Insulator C« 
olumbia-Geneva St 

Stee! ( rp 

omar Elect Cx 
ommunication Prod 
one-Drive Gears Dis 
onforming Matrix Co 
ontinental-Diamond 

Budd Co., In 
ontinental Screw Co 


ontinental Wire Corp 


write direct or use postcards furnished 
appear just preceding back cover 


opper & Brass Research Association 
ornell-Dubilier Electric Corp 

ovo-Coil Co., Ine 

ramer Co., In The R. W 

rane Packing Co 

rucible Steel Co. of America 

Curtiss-Wright Corp., Electronics Div. 188 

€yclohm Motor Corp., Div. of Howard 
Industries, Inc 


Dale Products, Inc 

Dano Electric Co The 

Davton Rubber Co., Industrial O.E.M 
Div 62, 

Deluxe Coils, Ine 

Design Engineering Show 4 40, 41 

Detroit Coil Co 

Dialight Corp 

Diehl Manufacturing Co., Electrical Div 
of The Singer Manufacturing Co 

Doehler-Jarvis Div. of National Lead 
Co 1/74 

Doelcam, A Div. of Minneapolis-Honey 
well 

Dow Corning Corp 11 

Driver Co., Wilbur B 

Driver-Harris Co 

Dudek & Bock Spring Mfg. Co 

Dunbar Brothers Co., Div. of Associated 
Spring Corp 
Pont de Nemours & Co. (Inc.) 
Film Dept 

Durakool, Inc 

Durez Plastics Div., Hooker Electrochem 
ical Co 

Dykem Co I he 


Fagle Signal Corp., Industrial Div 
Faton Manufacturing Co., Dynamatic Div 
Flastic Stop Nut Corp. of America 
Elco Tool and Screw Corp 
Flectric Motor Corp., Div. of Howard 
Industries Inc 
Electric Specialty Co 
Engineering Co The 
Enjay Co Inc 
Erie Resistor Corp., Erie Electro-Mechan 
ical Div 
Essex Wire Corp 
Magnet Wire Div 
R-B-M Div 


instee! Metallurgical Corp 11 
Industries, Inc 
Div. of Illinois Tool Works 
Pacific Electric Co 
Telephone and Radio Co., A Div 
International Telephone and Tel 
graph Corp Components Div 
Felters Co The 
Fenwal Ine 
Filtors, Ine 
Five Star Co Inc The 
Fluorocarbon Products, Ine Div. of 
United States Gasket Co 
Formica Co The 
Formsprag Co 
Freed Transformer Co., In 
Freeway Washer & Stamping Co 
Furnas Electric Co 
Fusite Corp The 


G-M Laboratories, Inc Components Div 
Garfield Manufacturing Co 
Garrett Co., In George K 
General Cable Corp 
yeneral Electric Co 

Accessory Equipment Dept 

Apparatus Sales Dis a 25.46 3s 

GR, 69, 15 429 
Direct Current Motor and Generator 
Dept 
Laminated & Insulating Products 
Dept 

Plastics Dept 

Semiconductor Products 
veneral Industries Co T he 
veneral Plate Dis Metals & Controls 

Cort 
yeneral Precision Equipment Corp 
sveneral Thermostat Corp 
Gibson Co lhe William D Div 

Associated Spring Corp 
Gibson Electric Co 41 
Gits Bros. Mfg. Co 0% 
Great Lakes Screw Corp 189 
Gries Reproducer Corp 260 
Guardian Electric 149 
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INDEX TO ADVERTISERS 


with 
that 


lo communicate 
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Bros 
Div 


Gudebrod Silk Co., Ine 


Electronics 


Handy & 
Hardwick, 
Harper Co 
Hart 
Haydon Co 
Haydon 
of General Time Corp 
Heinemann Electric Co 
Heinze Electric Co 
Heli-Coil Corp 
Helipot Corp., 
ments, Inc 
Heller Co 
Hermetic Seal Products Co 
Hertner Electric Co The, Sm: 
Div A. Sub. of General 
Equipment Corp 
Hollingsworth & Vose Co 
Holub Industries, Inc 
Hoover Ball and 
Howard Industries, Inc 
Howell Electric Motors Co 
Hughes Research Developn 
Laboratories 
Div. of International Re 


Harman 
Hindle, Inc 
The H. M 
Manufacturing Co 
The A. W 
Manufacturing Co., Inc 


A Div 


Gerald K 


Bearing Co 


and 


Hycor 


Illinois Condenser Co 
Ilsco Corp 

Indiana Steel 
Industrial 
Insulation 


International 


Products Co The 
Timer 
Manufacturers 
Nickel Co., Inc 
International Rectifier Corp 
International Resistance Co 
Irvington Div., 
Manufacturing Co 


Corp 
Corp 


Minnesota 


Johns-Manville 

Joliet Wrought Washer Co 

Jones Div., Howard B., Cinch 
Manufacturing Corp 
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of International Telephone 
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Kester Solder Co 
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The 
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Tool 
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American Machine & 
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Lewis Spring & Manufacturing 
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Foundrs 
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MacLean-Fogg Lock Nut Co 
Magnetics, Inc 
Mallory & Co., In P. R 
Mandex Manufacturing Co., Inc 
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Massachusetts Gear & Tool Co 
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Special 


American 
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Paper Tube Co 

Corp 


Precision 
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Manufacturing Co 
I he 


Production 
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I he 


Torrington Company 


R-B-M Wire 

Racine Products 
Industries, Inc 

Radio Cores, Inc 
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Div 
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hssex 


Corp 


Div. of Howard 
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Receptor Co Ine 


Frequency 
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Div 
i¢ Motor 
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Semiconductor 


Corp 

I he 

Hair nd Ri 

iybestos-Manhattan, Inc 

Div 

Manufacturing 
Associated Spring 

Resinite Corp Div. of Pre 
lube Co 

Reuland Electric Co 

Revere and Brass Ine 

Rex Rheostat Co 

Richardson Co The 

Riverside Metal , i} Dis 
H. K. Porter ¢ Ine 


Robertshaw 


uthborne 


Products 
Raymond 


Corp 


Copper 


Fulton Controls Co Robert 

Thermostat Di 

Rockbestos Product Corp 

Roebling John A Sub. of 
The Colorado Fuel and 

Rogan Brother 

Rome Cable 

Rostone Corp 

Royal Electric Co In 


Ryerson & Son, Inc Joseph T 


shaw 
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lron Corp 


Corp 


SKF Ind 


Saginaw Steering Gear Di 
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Manufactur 
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Spring 


stries, Inc 
General 
Scovill ing Co 
Screw 
Scruggs Co 
Seaboard Coil 
Spring Corp 
Sealectro Cor 
Seamless Rubber Co 
trial Tape D 
Set Screw & Mfg. Co 
Manufact 


Seymour ring 


MOLDED 
FIBER 
GLASS 


Sheet 
Insulation 


for better products at less cost 


Formulated to meet N.E.M.A. spec- 
ifications for Class B insulating 
materials, MOLDED FIBER GLASS 
reinforced polyester sheet also of- 
fers these bonus features: 


Strength that's pound for pound 
greater than steel — ideal for appli- 
cations requiring both mechanical 
and dielectric strength 


Light weight — desirable in nearly 
all products 


Moisture resistance — 
many uses 


essential for 


Impact resistance — 
material for tough jobs 


it's @ tough 


Pius chemical resistance, stability, uni- 
form heat resistance...and economy! 


MOLDED FIBER GLASS sheet is 
easily punched, easily fabricated, 
available in any thickness, cut to 
any size or shape. 


Also available in 
special formulations 
to meet specific 
needs. Write for 
information. 


y S 
~ COT its 


Fiber Glass 
sheet co. 


Ashtabula, Ohio 


103 





4315 Benefit Ave 


stilt soins 571 0 


he. See 
THE 


A.W. 
HAYDON 


cOoOMPAN Y 
SERIES K15300 D.C 


AN TYPE MOUNTING 


STOP CLOCKS 


withstand rugged conditions, voltage and temperature 
variations, with unfailing performance. Used where time 
intervals must be accurately measured and electrical 
reset 18 desired 


FLANGE MOUNT 


a ae we So. 4. 


Voltage Range—Motor and Clutch Coil: 20-30 Volts D.C, 
Temperature Range—From 55°C. to 85°C 
Maximum Current Requirement—475 Milliamps at 

and 30 Volts D.C 
Accuracy £0.10% of reading * 20ms @ 20° 

+ 0.20% of reading + 20ms from ~ 55°C. to 85°C, 

Reset Time—3 seconds maximum 
Dielectric Test—140 Volts RMS-60 CPS or 200 Volts D.( 

for 1 minute 


Meet military specifications 
Hermetically sealed enclosure and connector. AN connector 
or glass metal header optional. Choice of flange mountings. 


GENERAL Electrical reset permits local or remote control 


CATALOG 
SENT ON 
REQUEST PREFERRED WHERE PERFORMANCE {S PARAMOUNT. 


A.WAHAYDON Company 


234 NORTH ELM STREET, WATERBURY 20, CONNECTICUT 


Design and Manufacture of Electro-Mechanical Timing Devices 
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Ri ader 


Inquiry 


> get further information regarding anything 
which has been published in this issue—editorial 


or advertising pages—readers should use the post- 
age-prepaid postcards provided here. 


Suggestions 
For Use of 
Reader 
Inquiry 
Service 


This service requires the co- | 
operation of reader, publisher, | 
and manufacturer. Each party! 
must do his part if this publisher | 
feature is to function to the ad-' 
vantage of all concerned. 

The reader should request only | 
that data for which he has a! 
genuine need, present or poten- | 
tial, and should limit himself to a ' 
reasonable number of requests. | 
He should indicate whether the 
mailing of data is to be followed 
by a salesman's call. Cards 
should be legibly and complete- | 
ly filled out, either by typewriter | 
or by hand printing. 

Within 48 hours after receipt, 
the publisher will promptly pro- | 
cess all cards and pass along a! 
complete record of inquiries to 
manufacturers. 
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A indicate on this line those numbers where salesmen is to call. 





Electrical Manufacturing 


reader 


Editorial 


To get further information regarding New Components & 
Materials, New Literature, or Editorial Reprints, circle the 
numbers below which correspond to numbers incorporated 
in the editorial items as they appear elsewhere in this issue. 
Type or print names and addresses please. 


Those cards which are properly and completely 


filled out as requested will be processed promptly 
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A indicate on this line these numbers where salesman is to call. 
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Principal! Product Monutactured 


New Components, 
Materials, Equipment 


Page 158 

The editors present the latest 
developments in products that 
are designed into or become in- 
tegral parts of the products 
made by ELECTRICAL MANU- 
FACTURING readers. 

New or improved end prod- 
uct designs often have their be- 
ginning in new developments in 
components. Realizing the im- 
portance of readers keeping 
posted on all such new compo- 
nents, the editors have scanned 
the field, by personal contact 
and by mail, to present only 
that which is new. 


Literature, Printed 
Matter, Catalogs 


Page 288 

Manufacturers, as a whole, 
have made great contributions 
to product design by making 
available to ELECTRICAL 
MANUFACTURING __ readers 
most usable and valuable data 
ggper in interesting book- 
ets, guides, catalogs and 
printed pieces. These are often 
illustrated by interpretive pho- 
oe or engineering draw- 
ings. To get data pertinent to 
specific problems, readers may 
circle numbers and receive liter- 
ature for immediate study and 
use or for the engineering data 


file. 





Reprints of 
Editorial Features 


Page 272 
As the editors jointly plan 
issues, in their pre-publication 
meetings, they earmark certain 
feature articles for reprinting. 
Articles are chosen for reprint- 
oe if they are especially sig- 
nificant or include data that 
lends itself to permanent filing. 
Reprints are kept available for 
a minimum period of five 
months. Due to a_ heavier 
reader demand than can be 
foreseen at time of original 
order, it becomes necessary to 
reprint some features several 
times. Tear sheets of non-re- 
rinted features are available in 
imited number, and can be had 
by letterhead request. 


Advertised Products 


and Services 


Hundreds of manufacturers 
are using the pages of ELEC- 
TRICAL MANUFACTURING, 
primarily to sell their products 
and services. However, these 
ads not only sell but they in- 
form. Often these advertise- 
ments contain engineering data 
that can be put to practical use, 
or an advertiser may indicate he 
is qualified to help solve a par- 
ticular problem. 


Cards will be processed by publisher 
if received by June 1, 1956. 


Advertising 


Readers should write in the names of advertisers and page 
numbers of advertisements in the card below, if further in- 
formation regarding products or services advertised is de- 
sired. Please type or print names, addresses and other data. 


Those cards which are properly and completely 
filled out as required will be processed promptly. 


e 


Have advertisers indicated send more information 
(Place a check ( ¥) alongside names 
if saleeman is to call) 


Page We. 

Page Ne. 

Page No. 

Advertiser ~~ Page No. 


Advertiser Page No. 
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Re ader 
Inquiry 
Service 


See preceding pages for Suggestions on How to Use This Service 
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wewvor.x.y. | | Anformation 
BUSINESS REPLY CARD 


No Postage Stomp Necessary if Mailed in the United States 


USE THESE CARDS 


POSTAGE WILL BE PAID BY- TO GET.... 


JOHN A. CAMPBELL, Director, Reader Service : 
¢ Reprints of 
Electrical Manufacturing Feature Editorial 
Articles 


1250 Sixth Avenue, NEW YORK 20, N. Y. 


¢ More Detailed 
Information on 
New Components 


da A an i 
Have advertisers indicated send more information d Materials 


‘Biv. 


(Place a check (Jy) alongside names 


if salesman is to call) 


Dept. or 


¢ Latest Catalogs 
and Bulletins 


Advertiser 
¢ More Information 
Advertiser ' on any Advertiser's 
Product or Service 


Advertise: 
Advertiser 


Advertiser 
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Advertiser 





Motor Ratings 
Motor Types 
Construction 


Speeds 
Installation 


Power Drive 
Features 


See MASTER for a selection of motor 
drives that you can get nowhere else— 
for specialized power drives unequalled for 
flexibility, compactness and performance. 
See Master for the right horsepower, right 
shaft speed, right mounting features—to 
add salability to your products, efficiency 
to your plant equipment. 


Master components are designed to 


combine in one compact unit to suit your 


needs exactly—all the way up to 400 
H. P. Just ask us for information. 


1% to 400 H.P. All phases, voltages, and fre 
quencies 

Squirrel cage, slip ring, synchronous, repulsion 
start induction, capacitor, direct current 
Open, enclosed, splash-proof, fan-cooled, 
explosion-proof, special purpose. 

Single-speed, multi-speed, and variable speed. 
Horizontal or vertical, with or without flanges 
and other features. 

Electric brakes (2 types) —5 types of gear re 
duction up to 432 to 1 ratio. Mechanical and 
electronic variable speed units— fluid drives 
every type of mounting. 


THE MASTER ELECTRIC COMPANY 
Dayton 1, Ohio 
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TYPE S Adjustable Positive-acting, 

with electrically independent bimetal 
Adjusting stem and terminals to customer 
specification. See Bulletin F-2006 


2 TYPE S$ Non-Adjustable. Electrically 


look to Stemco Thermostats first “222283ts 


Rating: 15 amps at 115 volts AC, 
10 amps at 230 volts AC 
See Bulletin F.2006 


for precise, sensitive temperature CONLTOL sive se rsisrobie. snop-ccting wi 


electrically independent bimetal 
Also single-pole, double-throw 
Adjusting stem and terminals to customer 


order. See Bulletin 1-6397-A 
lf your product requires precise, sensitive temperature control 


if it’s scheduled for volume production —look to Stemco thermostats first 4 TYPE SA Non-Adiustable. |s electrically 
identical to adjustable Type SA 
Since Stevens produces the broadest range of bimetal thermostats Non-inductive-load rating 15 amps 


at 115 volts AC, 10 amps at 230 volts AC 
in the industry, chances are you can use a standard production-line See Bulletin L.6397-A 


unit to satisfy all your special requirements exactly. This saves design, 5 


2 TYPE SM Manual Reset. Mechanically and 
development and tooling expense... cuts down on lead time electrically same as adjustable and non 

adjustable Type SA except for manual 
gives you a better, proven thermostat at lower cost — sooner reset feature. See Bulletin L-6397-A 
TYPE W. Adjustable (shown. or 
non-adjustable types. Snap action 
prevents arcing. Operation to 350°F 
Rated at 12 amps at 115 volts AC, 8 amps 
at 230 volts AC See Bulletin L-6395 


7 TYPE A Semi-Enclosed. Insulated, 
electrically independent bimetal disc 
gives fast response and quick, 
snap-action control. Operation from -40 
to 400°F. Various mountings and 
terminals, See Bulletin 1.9070 


STYPEA Hermetically Sealed 
Electrically identical to semi- 
enclosed Type A. Rated at 8 amps 
at 115 volts AC, 4 amps at 
230 volts AC, and 4 amps at 
28 volts DC For appliance, 
electronic, apparatus 
applications. See Bulletin L-9070 


9 TYPE C Semi-Enclosed. Small, 
positive-acting. Electrically 
independent bimetal strip for 
operation from -75° to 300°F 
Terminals and mountings to 
customer specifications 


See Bulletin .-6934 


TYPE C Hermetically Sealed. Electrically 
identical to semi-enclosed Type C 

but sealed in crystal can. Also supplied 
as double thermostat ‘alarm’ type 
Rated at approximately 3 amps, 
depending on application 

See Bulletin L-6934 


TYPE R. Sealed, non-adjustable (shown 
or adjustable styles. Positive acting 
for operation to 650°F. Rated at 

15 amps at 115 volts AC, 10 amps 

at 230 volts AC. See Bulletin F-2003 


TYPE M Semi-Enclosed. Compact unit 
with electrically independent bimetol 
disc for appliance and electronic 
applications from -60° to 400°F. Virtually 
any type terminal. See Bulletin F-2009 


STEVENS manufacturing company, inc. eihin'iadedaci: eee ee 
Lexington and Mansfield, Ohio TH a te MOSTATS same as semi-enciosed Type M. Rating 


8 amps at 115 volts AC, 4 amps oat 


230 volts AC, 4 omps ot 28 volts DC 
See Bulletin F-2009 
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